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»nd u grin ted n f e j * r t to (ha nl« Aw! ftffjlitioes of tfw Board. the f a w « of |ht I taw of T«ut a*df v r t h c t o r d t f n ei* iht Bo*H tevW la tmyr f iaMi « i i f e M U t
(b) U tlw f*««i liw or f t u U t y ii(bori**4 brwhkh iSc

f c ) Acrrpuoc* o f t f a i a p r r n f t cowdraM K f l t t k f t o w l « d ! g « f e f « t t a d ajmoMAt thai t h * p t f t n l t i a t wi l l< o m p J y witb all th* trait peovwov. roed i t to tu . J i m i t i i b w a and m t r k l t o u tanbodwd (a tbu p*reiitaad w i t h th* roto, r t t o U t w o x Md ordnt of tbt Baud. S*eb »|r*cant U a waditkw p f to^ai tot h* f r* B { ' f f o f <ht« Pwwit.
(d) T h i s p»rmH uaaot fc* tno«fm*d without prior *o t i fk* t f oa i to th* Board.

(r) T h i s pmnit U iwwd f m n a a i t to fhf t*rma of nc t io f t 9 of A r t k b 7 6 2 1 d of V. T, C. S.. vhkhrradj in pan u f o l l o w a :
" U p o f t rrccipt o f tuth a p p l i c a t i o n , th* C x m t t f fa n d h i * H » M i*»«•-•*• - • - ' - on. t* x m t t f f S K n t i r Y <i ' tK* B o t f d la Iwrtby nrhortudto. and he e)ull i m m e d i a t e l y , iuut to tu ch i p p i i c i a t « prnnit to t o n i i n u r (hr f l i t t ing
d i f c t u r f r envmd by i u i h i p p l i c j i i o n t n t i l turtbtt *fd« of ibtr Board. TTwr»*lMir. thtperm 1 1 1« m.*r b* rrquirrd for food f«<m, f r o m t imr to tirm. *fr/r p u b l i c t v j r t n fInitiitrd by ih* Oo*rd, to rao focn lo o«* or ftdditMjii&l coodii ioai aitd f t » m t tmpo«*dby the Bojrd ....

4S e c l i permit « a m t f f t d r d prrmii ihall wwr1 bwo«« a v&tag r ig f e t ia th* p v r a i t U f . f l e d itera? W revoked for good tvua i f e o w n , tttn p v b l u br«nag uaulrd by the Board, IB (hervtvt o/ the ptrffiiiict'i fui»n to comply with t&a r*«ditwfl c« ewf td i c iaM of Mdbas iaaed « M uwadtd,"
Tb* * p p J k i i t o o p a m i M t to whkh thu
v t h a i in thf «vrrif of « ( o r t H i r tth» p tra i f «h»U coetroJ.

h« bma imfd a intorpotutit twmatba J»OT«O« o/ thu pcrs i i i ud tb«
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S t a n d a r d Protiaiofii
f a t T h i s permit U granted I d aotorduci wieb t f c c T t i e i W i t w P o l t a t t o a G&e tro i A f t ( A r r k U762 Id of V T C S.) aad tb* Rain. R-gqiaroni ind Mod« ot Proctdat* edopetd fct thr Board.
and u g r i n t r d r o b J K t to ti* rvU* tad t e f u l t t w n i ot the Board, (he law* of tbc SUM of T f i a a , andardm of tb« Board 'i»od la accctdtaet w i t h u i d r a l w i n J U w a .
(b» In thr r trnt thf ptrraitt** d i K h a r g f * waste* whkh nt«d tht q a a n H l ? or q w l i t y ntboriMd byihu P e r m i t , th* p n m i l t t t obaU |iw I m m f d i s i * aotki to tht o f f k r of tht Board.
/ O A f C t f t a r t M o f (hi« p e f m l l c ona tUatn t f l a c k a o w f f d K ( n « B t l e d agrrtauat thai t h t pnrni t i c c w i l lc o m p l y w i t h all the irrmi. p*o»«ioa*, t o f t d i t b n a . l i m i t a i i o a a and mirictioas tnbodwd U tbu p e r m i tin.f w i t h th* ruin. r r g u l a i i o D t , aad ordure of tt* Board. Soch f i f i t t a t a l la t cosditioa p f t e t d t e i w
thr | f i n i i n g oi (hu P t t m i t .
{di T h i n p t r m i t t anao t b« t n a i f t f f f d wi thoat priof e o t i f k a f i o a to thr Board.
i f 1 "Hi» tvrmii i i murd p u n u a n l t o t h* WMTU of M t f t o a 5 o f A r t k U 7 6 2 l d o f V. T. C. S. «h«r*i n p J f < a i f o M n w i" L i v m r t i n p t of i u t h a p p t k « ( t r > n . th* F x p c o t i v « S^eretarr of ih* Board i t hmby n t h o n z f d

t « j r > f l i f \h j l l i m m v i l i i i d v . >»u« iu t u c h * p p ! k j n i a p ermi t (O r o n t m u r th# r i m i n g
d t v l » J f K < n ' v r f t d b y « i f » h i p r l u J i m n u n t i l f u r t h t f o tde f o f t h * Board. T H r r r t f w r . i h s
p . f n u i t . v n-. jv b * - rr<|imid f o r E - h n J <auw. f r o m t imt t o t ime , a f i r r . p u b l i c h f j n n gin.ii-H'-l hv the l^utd to c o n f o r m to etw or addition*! condition t and ttrmt impowd
bv tht t V > j r d . . -

S u c h ( v r m i t or t.m«nd*d t omt i t k h a l lmay I** n-vokfd r.»t |**jd «u« ihown,tvmt o f t h e p c r m t i t t t ' i f a i l s w t o
or u imaodcd-"

b«o«w • f«t«d right ta tht p f r m t t t w . ted Ut publ i c bninag tn i i ia trd by ib» Board, in the
with &* c o f t d i t l o a « <oadibooa of luch rxratt

U* TTw a p p l k i n o n p t tnuani to whkh thii prrmil hu beta iM9«d U isrorporaud hrrria:h o w t v r r t h a i in tlx rvmi of a c o n f l i c t bctwwe tb* praviaioiu of thu pvreii l *od tba(he p r o v u i t t n i ot thr permit ihal l
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W ? S T E C O K 7 P 3 L O f O E R

T h i s amendment s u p e r s e d e s a n d r e p l a c e sP a g e s I , 2 & n d 3 ( i i f l u c d M a r c h 1 1 ,
1 9 6 3 ) o f f c a i s t * C o n t r o l Order H o .00508.

7 E X A S W A T I B Q U A L I T Y S
0. iox 1 J 2 4 6 , C a p i t o lA u * t i n , T e x a s 79711

f » prawon*

I . S u mt.1 City
S h e r i d a n D i s p o s a l S e r v i c e
P. 0. Box 42H e i n p s t e a d , T e x a s 77449

W feraiit:I I
I I I

I n d u s t r i a l W a s t * D i s p o s a l O p e r a t i o n
IV UatnJ Dueripma Md Uesto «l

D o s c r i p t i o i } : Th« <3i*poa»l «r«* c o n s i u t i o f A p p r o x i n a c w l y 20 A c r e s .f a c i l i t i e s i n c l u d e ( 1 ) « 400,000 ? t l l o n c l f l ' / l i n a d r«c«iving p o n u ,{2) « s e r i e s o f ae ta l tanks wi th a combinad volumt o f 70,000 g a l l o - ^ id e s i g n e d t o break a n d aeparat« o t l - w a t c r e m u l s i o n s ! ( 3 ) a 40.000 j ? U o no i l s t o r a g e t a n k , ( 4 ) thre« wast« burners a n d a p p r o p r i a t e u t i l i t i e s i n -e l u d i n g a s t eam b o i l e r . A 14-scre d i s p o s a l p i t , f o r m e r l y used t o cor. t Aira l l incoming w a s t e s , i s t e m p o r a r i l y a v a i l a b l e f o r a n e v a p o r a t i o n p c n d .A d d i t i o n a l ve ta l t a n k a g e w i l l b e i n s t a l l e d t o receive incoming w / & t « 6 .
VL o c a t i o n ! An area ot a p p r o x i a a t e l y 20 accus in the nor thea s t p o r t i o n oJa 696.5 acre trac t a d j a c e n t to the Braces River about 10 m i l e s nor thwe s to£ the C i t y of H e m p s t e a d and about two a i l a a northwest o£ the i n t e r s e c t i o nof C l a r k Bot tom Road And FM 1736 in I f a l U r C o u n t y , T e x a s .

OJ

oo

. CONDITIONS OP US *AST£ COBTROL ORDER
C h a r a c t e r ; I n d u s t r i a l W a s t * icau s t i c s* and non-chlor inated solvent** mlxturas , n e u t r a l i z e d acid v a s t e s ,

The volume of waste m a t e r i a l s ree«iv«d v i l l be H a l t e d to tha tamount which can be proce s s ed through the s e p a r a t i o n equipment andburners d e s c r i b e d above. Ho a d d i t i o n a l nat er ia i* w i l l be p l a c e d in the14-ac;e d i s p o s a l p i t a f t e r A p r i l 1 , 1973. F l o w ra t e s o f vas t e m a t e r i a l sf ed to the burners w i l l be r e s t r i c t e d to A c h i e v e c o m p l e t e combust ion o forgani c s And c o m p l e t e evapora t i on o f water.
Ho m a t e r i a l s w i l l be received which cannot be proc e s s ed in the«qu lp tr . ene d * t c r i b a d in t h i s waste control ordor .

CONT:HU&D OH CQWTINUATIOS SHEET 2 and n

APPROVES the 2?th day o f
*.iono ^ a f i i f i a d t h e 19th d a y o f

H o v a r n h e r
D e c e m e r

/
and corrsc-

i. 1972.

the Board



(a) Tha p*mh » (rut tr i in accar^Mct with Uw TI«I Wit* QuaJ.tr Act of 1*7 (Artkb
V . T C 1 ) UK! Uw radn sdoptad by tlw fttMfrf, uU it f w i t f 4 lubbci to tlw nJM ** Ute Baud, it* kmlit* Sat* «f Tm*. «rtf further f t f ^ t n arf Uw t a t f r f ktutd m tv&rAwx wtUt M*4 ruin wd few*.
(b) In Uw t«*Rt th* p e n a i t t f t J « t u r f « wuua which tac*«l Uw quuuhy «r quality utbwind

to U

Thii penMt Ute&t W (rtwfemd without pner aeuflcation «• t&o
Ttw ptriMi « «Md efa*;«i to dw tenw tf ««!«• 11(0, A r t k f e

(«) A«ccpUM« si UM Ewrmii woMituWt Ae K k n e w M g M M a i turf BfffwnHHt Uttt tlw parataa* wttl
ply with fill Uw wmw. ptwweiw. eot^itieM. fermwiew tud PWrktkw <abaA«d in Uw pWEW« «*4
Uw rvta erf Uw BMrrf, Uw Uwt «( U« IteM ef Tntt. M4 futfUur •f^m •! Oa fcwi-Id Uw f i i M U » f of this

, VT.OS.,

*Th« pmni i t t f m«y be irquur^. for good ttuae, fren tina to tint, afar Mtia tof t a d o/ur p u W t f hcjrinf initialed by ih« Katc^. to eaafaia to MW sr
UraM ifKpMad by the Ba6f4 foUowin« tuch bwtng. The Bmnl lhalJ «llow th* para>ito» A
ebit u m f f ta cenfecm to luch f t*w *r «4diitontl t trxu end <«aditionei pravi^id, howcvar, (J

of ih* penmii tw, th* Satrd, te lu &cer«tioei. nay |rani tht pwmitm CA
urn tnihin which to <«n̂ «m »e Buck MW *r a^unul twraa t«d eaadktona. f tu e&permit ih*U t*v*r bccof f i* s vatcd right la UM pdraiitw, f t i d k iwy IN

for (ood e§u« *hĉ r», »/MT *ottct to Uw
tK« tto«rd. in ike nm W tlw
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(0 Ttw a^plk«tica punuvM t- whkfc Uw pcmte h«i
Uui in Uw «wnl el a conf l i c t betwam Uw pnvweM * b ott»iyMU04 Iwnto;

(g) ( T t w f trovKHm* of thu p*/aj(ri fdi i ' |) W Uw tun4ar^ f t w t o i o i M •! UM pcmai
wst»r t u p p t y tyttmu «rxJ trvafic JhpnuU tytiwu <b«$Md tor pubU wa
ArwW 4477*1. VTC S ) Thert may bt wh*tiluiad for Uw fmgweg fwium trf Uw pbwt ttUwr

i. «r irutmgat crwthoda en prior tpprevd el Uw Sot* H n l U t Dtpaf tanrt , pm»i(hJ gudinot mult in s reduction «f itw c A c v t f l c y uri c^mtMg M^ty el &s ptenl Mr
* f n M r ^' «f tAuott UUA Uwi MiUuidnr f under *a
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f c A S T E C O N T R O L ORDER
so C O N T I N U A T I O N S H E E T I

: s h c r i d a n D i s p o s a l S e r v i c e A P P R O V E D :
R A T I F I E D : Mov*mb«r 29,

Doc«*Jb«r 19,
1472
1 3 7 2

P O i n t _ o f O l t c h a r q j j ; Mo d i s c h a r g e . All waste* are to b» s j e t a i n e d atthe d i s p o s a l s i t e in th* Brazos River B a a X n for r e c l a m a t i o nor d i s p o s a l by burning of organic*, evaporat ion of water andl a n d f i l l in • p o r t i o n of th« d i s p o s a l p i t .
P R O V I S I O N S :

Q u a r t e r l y reviews o f t h e p r o j e c t s diacus««4 under P h a s e I , p h a s e I I a n dp h f t t « Z 2 I be low w i l l b e conducted with t h * s t a f f o f t h e T e x a s water Q u a l i t y
B o a r d .
P h a s e X of the const ruction p r o j e c t w i l l ba c o ep l e t ed by A u g u s t 1, 1973.t h e p u r p o s e o f t h e pha s e I c o n s t r u c t i o n I f l t o i n s t a l l s u f f i c i e n t aqu ipnumtto brin£ th* d i s p o s a l c a p a c i t y into balance with tha incoming w a s t e s so tha tno f u r t h e r a d d i t i o n * wi l l be aade to the d i s p o s a l p i t . The f o l l o w i n g workand tim* s c h e d u l e to c o n p l e t e Phas e X aro ?«quir*d by thi s was t e contro lorder:

CM

Oo
1)2 )3 )

4)
5 )
6 )

7)

i n s t a l l the third burner/ coi l , end pro t e c t ive dike * January 15, 1973.S k i m al l reretovsMe oi l f r o a the 14 -ACT* d i s p o s a l pi t - F e b r u a r y 23. 1973I n s t a l l tankage t o receive a l l in cooing was t e s w t e r i A l s , P r o v i d e«n un load ing ramp of hard sur fa c e aaterial such as concrete for thenew tankage. The ramp will be designed so that all s p i l l s dr«in toa suop for c o l l e c t i o n and recov«?y or to th« d i s p o s a l pit - A p r i l I,1973.I n s t a l l a vent systost connected so that «11 f l a a a a b l e gas«s which arevented f r o m tha tanks w i l l b4 bum«4 •* Augus t 1, 1973.Dik* all tank* so that l eakage wi l l b« r«taia«-d l o c a l l y - F e b r u a r y 28,
The only *«ete B«teriala that shall be p laced ia th* 14-acre pooduntil A p r i l it 1973, s ha l l b* water conta ining saall aaounta ofd e t e r g e n t s and water with up to IX carbon.The 400,003 g a l l o n receiving pond will be used for emrgency h o l d i n g .All aater i i ia p laced in this pc&d during eserfeaciae will foa recycledthrough the treatment process*

the parposo of the Phase XX p r o j e c t s ia ta provide aqulpnertt for growth andimproved r e l i a b i l i t y of operation. It ia required that s u f f i c i e n t equipmentbe p r o v i d e d to h a n d l e all bus ines s growth so that no a d d i t i o n s of vaite•ater ial* - w i l l b* mad* to the d i s p o s a l pit exeapt dur ing emergencies, thef o l l o w i n g work to e enpl e t e all of Phase II by 0«c«ob«r 1, 1973 ia requiredby this wast* control
1) & control laboratory will b* e a t a J » l i s h e 4 for the purpose of

incoming w a v t o s to v e r i f y customer ana ly s e s and for o therby J u n o 30, 1973.
F a c i l i t i e s to receive, store and n e u t r a l i z e acids end bases w i l l bei n s t a l l e d p r i o r t o r e c e i p t o f such m a t e r i a l s , p l e n a f o r t h * f a c t ! ; -t i e s win bo s u b m i t t e d to the Execut ive D i r e c t o r of th* T e x a s w a t e rA " - t I * Board f or cons iderat ion o f approva l pr ior t o c o n s t r u c t o r .t

w i l l b« c o n d u c t e d w i t h tb« cl>*?-*. s f :



W A S T E C O N T R O L ORDER
M O . QQ508.,- P A G E N O .
H A M E i S h e r i d a n D i t p o a c l S e r v i c e

C O N T I N U A T I O N S H E E T I I
A P P R O V E D : N o v e m b e r 2 9 . 1972
R A T I F I E S i December 1 9 , 1 9 7 2

S P E C I A L P R O V I S I O N S : ( C o n t ' d )

Th« purpo s e of the f h a s e XXX p r o j e c t a i« to «xaaU.n« the contents of the14-acre d i s p o s a l pond vith the ul t imate «1* of reducing th* size of this pond,or •l iminat ing it.
1) A s tudy of the contents of th« 14-aera d iapo sa l pit w i l l t>« aude todetermine the composit ion of the aqueous phase and th« s l u d g e . Areport on the c ompo s i t i on of the s l u d g e at f o u r s e p a r a t e po int* w i l lb« aubai t t ed to the Executive Direc tor of the T e x a s W a t e r Q u a l i t yf t o e r d by June I, 1973*
2) A p l a n v i th a p r o p o s e d tine s ch edu l e for US the reduction in s i t e *or e l i m i n a t i o n o f the d i s p o s a l p i t , (2) revis ion o f the receivingpond to that sise required for emergencies and (3) f i n a l d i s p o s i t i o nof ell »etal drums w i l l be euboittad to the Excsutlva Director ofthe T e x a s W a t e r Q u a l i t y Board for consideration of approval by£ec«ab*r 1, 1973.
3) A p p r o x i m a t e l y three seres of the d i sposal pit described as the• f i l t e r cake d i s p o s a l area" wi l l b« covered with at l ea s t 24 inchesof compacted native soil and eliaOnatod as • part of the d i s p o s a lpit by December 1, 1973* V

• • m

Energ^ncies are d e f i n a d for this vaste control o / d e r aa «v«nts r e s u l t i n gd i r e c t l y f r o m t n a j o r equipoent f a i l u r e in the p l a n t auch aa boi l er m a l f u n c t i o n .Emergenc i e s do not i n c l u d e tiaea when th« receiving t a n X s are f u l l but e<3uip-awnt i s o p e r a b l e , t f f i r c e d i a t e n o t i f i c a t i o n t o th e T t x a e W a t e r Q u a l i t y f t o a r dD i s t r i c t 7 O f f i c e is required vhen wsat« material is added to the receivingpond a f t e r A p r i l 1, 1973. t f o t i f i c a t i o a is to include a d«scrlpt ioa of th«waste awterial* *
Liquid l«v«lc in the 14-acre di spoeal pond wil l b« saint ainad at least tvof s e t below the top of the dike. Hie dike e l evat ion will not be raised, andthe top Q£ the dike is to be no higher than 178 f e e t above GMUI sea level .

waste sutsrial shal l be eaptied into receiving and processing ve s s e l s
at the site and th« drva sha l l be returned to the point of origin, or crushed

and buried on th« site, or disposed of by other procedures acceptable to theBoard.
T h i s waste control order supersede* and rep lac e s all pravioua w«st« controlorders , Board o r d s r s j and written instructions issued to S h e r i d a n D i s p o s a lB e r t / i c e ,
T h i s was t e control order wi l l b« s ub j e c t to review by the Board a f t e r oneyaar f r o m i s suance of the order* The Board aey amend th« was t e control orderas a p p r o p r i a t e at tha t tine to r e f l e c t any deairsd changes based on d a t as u b m i t t e d by the ho ld e r*
T h i s waste control order becomes e f f e c t i v e upon d a t e of BaaW approval andie val id unt i l amended, eanc e l l ad or revoked by the Board.y 7
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T E > • £ W A T E R O U A L I T Y

V l t l t H A I R U A h
M r
M A T H

M S •«!!..«

t t ( W H t l l r t l I l l N U N t ^ t A V Ir o n i l , ui«*t »nr*ii. i T A t i u M ia*n

E N D O R S E M E N T T O T E X A S H A T E R Q U A L I T Y tOARD P E R M I T N O . 00508
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V . G e n e r a l C o n d i t i o n * o f t h e P e r m i t
C h a r a e t e r _ a n j V o 1 umgt I n d u s t r i a l W a s t e ; O n l y w a s t e m a t e r i a l s w h i c hc a n ' W proceasb<n>y t h e S e r v i c e ' s l i q u i d w a s t e i n c i n e r a t o r ( • ) i nA c c o r d a n c e w i t h t h e a p p r o p r i a t e T e x a s A i r C o n t r o l Board o p e r a t i n gp e r m i t ( • ) m a y b e r e c e ived a t t h e s i t e . L i K c / i s c , t h e v o l u m e o fwaste m a t e r i a l received s h a l l be l i m i t e d to th.it amount w h i c h canb e p r o c e s s e d b y t h e l i q u i d was t e I n c i n e r a t o r i t ) a n d a s s o c i a t u dm e t a l s t orage tanka f o r t e m p o r a r y h o l d i n g . I n n o C . I B C f i l i a l 1 w.iste-W A t c r s r e c e ived b y t h e p u r m i t t o e b o p l a c e d i n t h e 14-aerc w a s t e p i tor in any o t h e r open pit or pond.
P o i n t o f _ n i s c h a n j o i N o d i s c h a r g e ! A l l w a s t e m a t e r i a l s s h a l l l * ar e t a i n e d a t t h e d i s p o s a l s i t e in th e Brazos River B a s i n ( S e g m e n tN o . 1 2 0 1 ) f o r p r o c e s s i n g a n d f i n a l d i s p o s a l .
,ReJHor_ t__Q- f W j - » l ° . ^ t o r i a l s K e c p i v c d i T h e p e r m i t t e e s h a l l record a n dS t e e p on" record at tlio s i t e , the number of t ruck s a r r i v i n g each dayc a r r y i n g w a s t e m a t e r i a l * t h e v o l u m e o f w a s t e ro<*oivcd each d a y , t h esource o f t h e m a t e r i a l ( c o m p a n y name a n d a d d r e h a ) , t h e t y p e o fm a t e r i a l ( g e n e r a l c h e m i c a l c o m p o s i t i o n a n d p h y s i c a l ' p r o p e r t i e s ) ,t h e number o f hours each burner o r I n c i n e r a t o r o p f r a t u e each d a y ,a n d .the t o t a l amount o f waste m a t e r i a l i n c i n e r a t e d , o r t ' v a p o r j t e d .In th e i n c i n e r a t o r each m o n t h . At t h i - i-r-d o f each m o n t h th e in-f o r m a t i o n l i s t e d above w i l l b e c o m p l K u by the p e r m i t t e e , and p r i o rto th e 10 th o f th e f o l l o w i n g m o n t h , b e s u b m i t t e d in w r i t i n g t o th eT e x a s W a t e r Q u a l i t y B o a r d ' s A u s t i n O f f i c e .

V I . S p e c i a l C o n d i t i o n s o f t h e P e r m i t
B e g i n n i n g i m m e d U t o l y , t h e p e r m i t t e e s h a l l u n d e r t a k e a n a c t i v eprogram to cause the eventual e l i m i n a t i o n of the 14-acre wastep i t ( h e r e a f t e r r e f e r r e d t o e s t h e p i t ) . T h e p r o g r a m u n d e r t a k e ns h a l l be one which w i l l enable the p e r m i t tie to reduce the l i q u i dl e v e l o f t h e p i t i n c o m p l i a n c e w i t h bo th t h e annual a n d q u a r t e r l yl i q u i d l e v e l r e d u c t i o n s c h e d u l e s c o n t a i n e d i n A t t a c h m e n t I .
A d d i t i o n a l l y * u n H l such tim* a s t h e l i q u i d * M a t e r i a l i n t h e p i ti s e l i m i n a t e d an-- t the p i t p r o p e r l y c l o s e d , th e l i q u i d l evel inthe p i t s h a l l b e m a i n t a i n e d a t l e a s t 24 inches b e l o w the top o ft h e b u r r o u n d i n g d ike . I f f o r a n y reason, t h e f r e e b o a r d i s I c b sthan 2 4 i n c h e s , i h e p e r m i t t e e s h a l l i m m e d i a t e l y n o t i f y t h e Exec-u t i v e D i r e c t o r o f t h e T e x a s W a t e r Q u a l i t y Board a n d d e s c r i b e t h o s emeasure s b e i n g u n d e r t a k e n to increase the f r e e b o a r d to at l e a s t24 i n c h e d . The d i k e s s u r r o u n d i n g the p i t w i l l no t b« ra i s edwi thout p r i o r n o t i f i c a t i o n o f the Execut ive D i r e c t o r , e x c ep t in^ c e r t a i n emergency s i t u a t i o n s t o prevent an o v e r f l o w f r o m th e p i t .

O
O



. ' • A . M : ; ; . M - f i i..n U i j » ; S e r v i c e
f c.r;. r . f . % . ; . • . . ' ' . . i l l
A I M ! < - ' \ I I ' - . ' . m u . i : y . - , i t ' * .

I f , d . i r i n t i a n y d e f i n e d s c h e d u l e p c r i o d i t n e t o u 1 r a i n f a l l a t t n rs i t e t,-an b r shown t o hnvr uxcex-ded t h e max imum r a i n f a l l C d l cf o r i f t U K * a p p r o p r i a t e ^ schedule p e r i o d ( i . e . t h r botuvi r a i n f a l lf i - i u r i ' shown m curb o f t h e a p p r o p r i a t e a c h t n l u l f c l , .in. I t f i lc a n b o d e m o n s t r a t e d t h . i t a s i g n i f i c a n t p o r t i o n o f U K H i - x c e a s i v i *r . n u t . i l l r-ivurred d u r i n g t h e l a s t H d a y s u f thi* s c h e d u l e p u r i o d ,I h u n , t f i t ' - i ' j e s t e d b y t h o p o r m i t l w e * a n . i J J i t t o n . i l 1 4 d. iy^ o ft i m e * a h a l l b e a l l o w e d i n o rder t h a t a p p r o p r i a t e U . i c k - j p d i s p o s a lp r o c e d u r e s m a y b e e m p l o y e d t o c o m p l y w i t h thO£# l i q u i d K - v H swhich wcr** to have b e c f t achieved by the end o£ th«t p a r t i c u l a rached . i l c p e r i o d . A l t h o u g h a n a d d i t i o n a l 1 4 d a y s m ^ y b u < i r a n t f dt o c o m p l y w i t h t h e a n n u a l o r q u a r t e r l y f l c b u d u l c f i , a l l s u h a c q u u n ts c h e d u l e p e r i o d s t i h a i l coavtionce on thu da t e which the p c i : o dw o u l d hav<> L e > j u n h.id a d d i t i o n a l t i m e n o t been n c c t l e d . L i k e w i s e ,t h o l i < | u i d l e v e l . i t t h o b ^ i n n i n q o f eac l» s c h e d u l e p e r i o d s h a l lb e u s L J b l i i - h o d A S u t t h e r t h e l i q u i d l e v e l ne.isurud a n U K - f i r s td a y o f L h t - m o n t h o r t h o l i q u i d l e v e l w h i c h a c c o r d i n g t o t h e r e -d u c t i o n K C h o d u l u t w a n t o have been ach i ev ed b y t h a t d a t e , w h i c h -
ever 1 8 I f i S S .
B y n o l a t e r t h a n F e b r u a r y 1 5 * 1 9 7 6 , t h e p e r m i t t e e s h a l l s u b m i tf o r t h e A p p r o v a l o f t h e E x e c u t i v e D i r e c t o r , d u t a i l c d p l a n s o fa propo s i -d i r r i g a t i o n s y a t e m . A p p r o v a l o r m o d i f i c a t i o n - i f t h fi r r i ' j a t i o n p l a n s h a l l b e i s s u e d b y M a r c h 1 5 , 197o . T h t * i r i i « i i -t i o n p l a n i l u s a n y c h a n g e s o r m o d i f i c a t i o n s t o t ! u i p l a n d i * t c r r . iby t h e - K x f c u t i v c D i r e c t o r to be neces sary s h a l l b i* c . irrud oj tby J u n e 15 , 1 9 7 6 , An e x t e n s i o n for the e o a p l u t i o n o( il«.- i r n -q a t i o n l i y b t e m beyond J u n e I S , 1976 m a y b e g r a n t e d b y t h e l . x t v u -t i v e D i r e c t o r upon r c i j u c s t f o r tho s e d e l a y s u n . i v o n l . i h l y * . , m s t . ' i lby an act of Cud or o th er c a t a s t r o p h e . T i i e p t - r r - i i I t.-r , i - i i » - t - . ;t h a t s u f f i c i e n t l a n d area w i l l b e l e a s e d f o r a t « ? r r > t . . t i i f t - x -ceed t h e l i f e o f t h e p e r m i t t e e ' s p e r m i t o r f u t u r e , m t - n i l . J ; . i r ior o t h e r w i s e be made a v a i l a b l e for the i r r i g a t i o n s\;iu-ni .out.-:*p l a t e d u n d e r t h e p l a n t o b e s u b m i t t e d b y t h e p o r n i t t i - ' i ' an,! . i ; ^ iby tho t x f i r u t i v e D i r e c t o r , and t h a t such l a n d area w i l l .• »m in, ,be made a v a i l a b l e f or the i r r i g a t i o n s y s t e m for a s tor.-i j s i.,-,t o e l i m i n a t e t h e m a t e r i a l s i n t h e p i t r e a s o n a b l y d i s p o s a b l e u n ji r r i g a t i o n s y s t e m p l a n .
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The d i k e s s u r r o u n d i n g the pi t s h a l l f t o t b« lowered or ren.uvuJ ca s a l l o w e d i n a n a p p r o v e d p l a n o r p l a n s f o r c l o s - i r e o f t l u - j : i . T h ep e r n i t t c t . ' b h a l l a t a l l t i m e s m a i n t a i n t h e d i k e s i n M O O . I . M t u t H i«.nand s h a l l t a k e whatever measures necessary to i n « r t o t i n t c\. -,':••. \\-\~e r o s i o n o f t h e d i k e s doe s n o t occur. A H d i k e s s t t r n n i n . i i i i - i i l u - p i tt h a i ! have a m i n i m u m t o p w i d t h o f 8 f e a t , a n d s h a l l have o u t e r w a l l• l o p e s of no g r e a t e r than 1.5 to 1 f l . S h o r i z o n t a l u n i t s to 1 v e r t i c a lu n i t ) . I n a d d i t i o n , t h e topa o f t h a d i k e s s h a l l have s u f f i c i e n t s l o p e



3 i i t - r : U a n D i s p o s a l S e r v i c e
"ON. . v ' - v ; i» l " M * t : ' * i v
A I T K i * v i . i > : J a n u a r y . ' H , 1970

t o p r e v e n t r a i n f a l l f r o m p o n d i n g o n t h e t o p o f t h e d i k e s , a n ds h a l l b e s l o p e d such t h a t r a i n f a l l f a l l i n g o n t h e t o p a t t h ew i l l n o t d r a i n in t o t h e p i t ,
N o wa s t e m a t e r i a l o r w a t e r f r o m a n y source, w i t l i i l i u e x c e p t i o no f r a i n w a t e r wh i ch ( a l l s d i r e c t l y i i t o t h e p i t o r i n t o a n y a u x i l -i a r y h o l d i n g or e v a p o r a t i o n ba s in s as m i g h t be a p p r o v e d l a t e r byt h e E x e c u t i v e D i r e c t o r f o r t h e p u r p o s e o f a c h i e v i n g t h e o v e r a l lo b j e c t i v e s o f t h i f t p e r m i t , s h a l l b e d i s c h a r g e d i n t o t h e p i t . A l lf l o a t i n g o i l s h a l l b e kep t skimmed f r o n t h« p i t .
A l l m a t e r i a l c o n t a i n e d i n t h e p i t s h a l l b e r e t a i n e d o n t h e p er-m i t t e e ' s p r o p e r t y , a t t h e l o c a t i o n d e s c r i b e d i n S e c t i o n I V , u n t i lsuch t i m o as it s h a l l be d i s p o s e d of by e i t h e r i r r i u a t t a h , evapora-t i o n , i n c i n e r a t i o n , o r o th e r d i s p o s a l t e c h n i q u e s a p p r o v e d by th eE x e c u t i v e D i r e c t o r . T h e p e r m i t t e e s h a l l u t i l i z e a t l e a s t o n e o rmore o f t h e s e var iou s m e t h o d s in order t o c o m p l y w i t h th« l i q u i dl eve l r e q u i r e m e n t s o f t h i s p e r m i t . T h e p e r m i t t e e s h a l l , however,b e f o r e u t i l i z i n g a n y m e t h o d s r e q u i r i n g t h e c o n s t r u c t i o n o f a d d i -t i o n a l p o n d s o r b a s i n s f i r s t o b t a i n a p p r o v a l f r o m t h e E x e c u t i v eDirec t or . A p p r o v a l t o u t i l i z e a p a r t i c u l a r method may carry w i t hi t s p e c i f i c c o n d i t i o n s w i t h r e g a r d s t o m a i n t e n a n c e , o p e r a t i n gp r o c e d u r e s , m o n i t o r i n g , a n d s e l f - r e p o r t i n g . A n y i n f o r m a t i o n n e e d e db y t h e E x e c u t i v e D i r e c t o r i n e v a l u a t i n g a p r o p o s e d d i s p o s a l m e t h o ds h a l l b e p r o v i d e d by tho p e r m i t t e e upon reques t . A l t e r n a t e l y ,p i t c o n t e n t s m a y , p r o v i d e d p r i o r a p p r o v a l i s f i r s t o b t a i n e d f r o mt h e E x e c u t i v e D i r e c t o r , b e t r a n s p o r t e d t o a d u l y a u t h o r i z e d com-merc ia l was te d i s p o s a l s i t e o r i d e n t i f i e d ' i n d u s t r i a l p l a n t f o rf u r t h e r p r o c e s s i n g a n d / o r d i s p o s a l .
By M a r c h 1 , 1 9 7 6 , the p e r m i t t e e s h a l l e s t a b l i s h a p e r m a n e n t benchmark or e l e v a t i o n r e f e r e n c e p o i n t at the s i te in order thatr e l i a b l e m e a s u r e m e n t s o f t h e r e l a t i v e r i s e o r d r o p i n l i q u i dl e v e l s m i g h t b e taken . I n a d d i t i o n , a marker s h o u l d b e e s t a b l i s h e din the was te p i t t o f a c i l i t a t e th e d t t t e r m i n a t i o n o f l i q u i d l eve le l e v a t i o n changes*
The p e r m i t t e e s h a l l record th e r a i n f a l l a t t h e s i t e , and s h a l lon the f i r s t day of each month Measure the l i q u i d level in thep i t . P r i o r t o t h e t e n t h d a y o f each m o n t h , t h e p e r m i t t e e s h a l lr e p o r t i n w r i t i n g t o t h e T e x a s W a t e r Q u a l i t y B o a r d ' s A u s t i n O f f i c ethe l i q u i d level measured on the f i r s t day of each month in rela-t i o n to the e l e v a t i o n of th* permanent bench mark, the increaseor d e c r e a s e in th e l i q u i d l eve l s ince th e l a s t r e p o r t i n g d a t e , andt h e t o t a l r a i n f a l l measured d u r i n g t h e p r e v i o u s month.
At such t i m e as the l i q u i d l e v e l of the ">it i s reduced to thep o i n t where s u b s t a n t i a l areas o f t h e p i t b o t t o m ar e e x p o s e d( a p p r o x i m a t e l y S 0 l ) i t h e p e r m i t t e e s h a l l submi t t o th*± Board ap l a n o r p l a n s f o r t h e p r o j e c t e d c l o s u r e o f t h e p i t a n d s h a M ,upon A p p r o v a l o f tha p i e r , by th e E x e c u t i v e D i r e c t o r proc e ed .
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A H N U A L S C H E D U L E
E f f e c t i v e J u n e 1 , 1976 . t h r o u g h P e r m i t E x p i r a t i o n

Of o f

T o t a l R a i n f a l l
d u r i n g 1 2 - m o n t h

M i n i m u mnet r e d u c t i o ni n l i q u i d l e v e ld u r i n g 1 2 - m o n t h T o t a l R a i n f a l ld u r i n g 1 2 - m o n t h

M i n i f t i u r nn e t r e d u c t i o nin 1 i q u i d l e v e ld u r i n g 12-monthp c r i m l , i n i n c h e s * p e _ r i o d _ y _ i n i n c h e s p e r i o d , i n inche s* p e r i o d , i n . _ i n c h e »
36 or less373839404142
4\
44
454647

2423
22212019
181716151413

48445051
525354555657585960 or more**

121110987
654
3210

P-
K^r-v-oo

• T o t a l r a i n f a l l s h a l l b e d e t e r m i n e d a s t h e average o f t h e r a i n f a l l t o t a l sr e p o r t e d f o r t h e a p p r o p r i a t e 1 2 - m o n t h p e r i o d a t t h e f o l l o w i n g t h r e e N a t i o n a lW e a t h e r S e r v i c e C o o p e r a t i v e S u b s t a t i o n s : ( 1 ) B r e n h a m , T e x a s , S t a t i o n N o .1048; ( 2 ) W a s h i n g t o n S t a t e P a r k , T e x a « , S t a t i o n N o . 9 4 9 1 , a n d ( 3 ) H c m p s t e a d ,T e x a s , S t a t i o n H o . 4080.
' * M a x i m u m c a l c u l a t e d r a i n f a l l f o r s c h e d u l e p e r i o d .



Q U A R T E R L YE f f e c t i v e f o r ihi? A p p r o p r i a t e Q u a r t e rJ U N O 1 > 1*76 a n d c o n t i n u i n g t h r o u g h P e r m i tHi".i innl . x p i r . i i i o n D J L C
S c h e d u l e P e r i o d : J u n e 1

t h r o u q h l a s t d a y o f A u g u s t
K A M . V U A K I T KS c h e d u l e i V r i P - l : S e p t e m b e r 1

t h r o u g h l a s t d j y o f N o v o m U u r
T o t a l R a i n f a l ld u r i n q 3 - m o n t hp e r i o d , i ninches *

M i n i m u m N o tr e d u c t i o n inl i q u i d l e v e ld u r i n g 3-monthp e r i o d , i n _ inche s***

T o t a l R a i n f a l ld u r i n q 1-moathp e r i o d , ininches *
M i n i m u n N e tr u i l u c i ion in

l i q u i d l e v e ld u r i n q 3-month
01234
567 „ ' -
8
910

11121314I S161718192021
222324
252627 or more**

212019I S171615141312a10987
6543210-1-2-3-4
-5-6

01
234567891011121314151617

I B192021 or more**

151413121110987
654
210-1
-3-4-5-6

CO

oo

* T o t a l r a i n f a l l s h a l l b e d e t e r m i n e d « • t h e average o f t h e r a i n f a l l f o t a l ar e p o r t e d f o r t h e a p p r o p r i a t e 3 - m o n t h p e r i o d a t t h e f o l l o w i n g t h r e e R a t i o n a lW e a t h e r s e rv i c e C o o p e r a t i v e S u b s t a t i o n * * ( 1 ) B r e n h a m , T e x a s , S t a t i o n N o .1 0 4 S ; ( 2 ) W a s h i n g t o n S t a t e P a r k , T e x a t S t a t i o n N o . 9 4 9 1 , a n d ( 3 )S t a t i o n N o . 4080.

Any r i s e
* * M a x i m u m c a l c u l a t e d r a i n f a l l f o r s c h e d u l e p e r i o d .

*** N c q a t i v e net r e d u c t i o n i« d e f i n e d «a * r i s e in l i q u i d l e v e l ,a l l o w e d by the s c h e d u l e i t d e f i n e d AS * maximum r i t e ,



K f fJ u n e I

S c h e d u l e P e r i * - . I ;t h r o u g h l a s t i l . i y o f F e b r u a r y

S C I I L O U L r .. : t i v o f o r t l i c A f j p r J p r i . n o O u a r t c r n c « n n n i n > it b a n d c o n t i n u i n g t h r o u g h P e r m i t E x p i r a t i o n D . i l u
S P R I N GS c h e d u l e P e r i o d : M a r c ht h r o u t j h I j a t d a y o f

T o t a l R a i n f a l l M i n i m u m N e t T o t a l R . i i n f a l l M n u m u m N o td u r i n < i I -month r e d u c t i o n i n d u r i n q J - m o n t h r o t i u c ' t i o n i n
p c r n i d i i n l i q u i d l ev e l p e r i o d * i n l i q u i d K.-vr linches * d u r i n q 3-month xnchen * i l u r i n q 3-monthp e r i o d j in inchct*** p e r i o d , in mchos***

012345618910111213U
15161718 or more**

6S43210-1-2-3-4-5-6-7
-8
-9-10-U-12

01234S67
89

J O
11121314I S1617
18
192021 or nore**

I S1413121110937
6543210-1-2-3-4-5-6

oo

' T o t a l r a i n f a l l g h a l l b e d e t e r m i n e d a i t h e av erage o f t h e r a i n f . i l l t o t a l sr e p o r t e d f o r t h e a p p r o p r i a t e 3-month period a t t h e f o l l o w i n g thre e N a t ' i o n . s lW e a t h e r S e r v i c e C o o p e r a t i v e S u b o t a t i o n u j ( 1 ) Brcnham, T e x a s , S t a t i o n K o .1048; ( 2 ) W a s h i n g t o n S t a t e Park, T « x a i , S t a t i o n N o . 9491* a n d ( 3 ) H e m p s t e a d ,T e x a i , S t a t i o n N o . 4080.
" M a x i m u m c a l c u l a t e d r a i n f a l l f o r s c h e d u l e p e r i o d .

net r e d u c t i o n ie d e f i n e d ae a rice in l i q u i d l e v e l . Any risea l l o w e d by the s c h e d u l e i» d e f i n e d ae a maximum r i t e*



(i) T h i « permit w granted in accordance wth the Teaa* W a t w Quai t iy Act of 1547 (Amci e 7 f 2 l d - l ,
VTCS 1 and the ruin adopted hi the board. and i* g r s n t f d l u b j e c t to the rvlM of th« f e a / d . the Uwi o*the Su» of Tew*. and f u r t h e r orden of tb» fcoard is«u*d tA accordance with ta*4 ruin and Ifttw,
( f c )
permitIn lh« event the p e r m i t t e e d i w h t r g n waste* which meed iht q u i n t i t y or q u a l i t y autHwtaed by thaiit, tlw p ermi t t e e iMIl «i« immediate notie« ui Ow «Ac* of the 0c«rd
(e) A t t t p i i n c e ** thu prrmit c e f l t t i i u t n an M t n A w i f d g m t n i ind nĉ "«̂ ' thai (h* p m n i t t d f will e«n-
pty t o i t h ill tht temt. provwoni. condition*, l imi ta t ion and mihctioiu rmbodnd in thu permit and m t f c
th» rub* oi the Bawd. iKt U«i of ihc $(«w W Ttu*. end funh* f ordiri of OM laard. f tu ch HIIIBIJII apnooSmi u lh* t r u t M f of ihu pmw«.
(d) TKu p«mui e«nnot bt t r u u f t m d without prief f t o t i f t e a t t o n to tht kord.
(•) ThM permit r t Htved wb j e e i t o th e tcrmi W S o t t t a n 11(1). An«cl« t t 2 l d < l , V T C 3 , wfu tJi nad* fa i

"TKf prrmi t ir« mjv bt required, for food eauM. from tim« to ttm«. a/ur nette* to tht p»mMCa«
and a f t e r pub l i c hmmf in it u tod by the 8e*rd, to conform to new or additional e ead i t i o fu aad
l*nm impewd by ih* f t o t r d f o l b w i f t c tuck koaring The Doard ihall a l l ow (Kf permittee t maab*
4ble luwe to conform 10 lorb nrw or additional t* rmi aad cond i t t on i: provided, howntr, that u|ssa

n of the p r r m t t t r t . the loard, t-i ill d i tcmioa, may grant lhe prrmi tm in ad4itra?ui!
of tun* w t h t n which to conform to *xh «*w «r addt t ional icrrm and coadttione. Such p*na*sor knvndeii pffmti i h a l l never become a vnted nghi in the p ermi t t e e , and ii may be rwotod or

M t p r n d f d for food cavw ih«*a. a f t e r aoika to the p s f m i i i w «nd a f t e r pub lk hcanng tiutiatad feythe Board, in ihr e%eni of the {wrmiltee'i faJvin ta ewepiy wuh UM trmw uid coadiusM of McbpcrniH U Mutd or u ammdod-"

(f) The a p p l i c a t i o n p t i n u a n t to tvhich t(w penwt t&t ben «ued tt wcoTporatrd herein; pnvidcd, hovwcr.
that tA the t**ni of a c o n f l i c t bnwrto (he pn*n»o» ot thia permit i«d the opp t ea t i on , the pcsvaaena ol tWpjmaatt khall toatrol
(|) (The prmmom of th» p a r a f r a p h (g) of the Standard Pravuiom ».* tht* permit a p p l y enh/ >o drinking
water M p p t y ivnemi and t r w & t r d i t p n u l iytiemi d»Mm«d for pub l i c UM M e o A i c m p l a t c d in S«tmn tt
Aruc t e 44>M. V T C S < Thrrr msv be cubat i tu trd for the foref«R« f e a i u m 4 .he plant other mxhtnarna.
t qu ipmmi , or ireaim#nt rmihod« on prior approval ef the State Health Drpa/imnii. provtdod well tutob-
l u t i o n g do not rctuli in a reduction at the f A c w n c y And e p f r a n n g u f t t y of th« plant aor mult i* tba d»-ei a letatr q u a l i t y of e f f i u e n i than that wthoriasd yndtr th«

O

O
O



T E X A S W A T E R O ' J A L I T Y BOARDP. 0. Box 13246, C a p i t o l S t a t i o n
A u s t i n , T e x a s 78711

EMERGENCY ORDEK NO. 75-7E
AN ORDER of the Toya* W a t e r Q u a l i t y Board s e t t i n g f o r t hc a r ta in ' V * n e r g e n c y measures f o r t h a S h e r i d a nDispo sa l Service to employ at its Wad lor Countys i t e , in order that a c c i d e n t a l , but i m p e n d i n gd i s c h a r g e o£ the c on t en t s o f the c o m p a n y ' s 14-a c f s d i s p o s a l p i t b e avo ided .

P R E A M B L E
Due to the i n a b i l i t y on the part of S h e r i d a n D i s p o s a l rcrvt o mainta in t h e required fr e eboard l e v e l s i n their 1 ' -w a s t o d i s p o s a l p i t , and because tho d i s p o s a l p i t '
to tho oxtont that there is a real and ironed i.i-cthe d i k e s may bo breached and the waste content:, t i i - s c h a r c j o dto tha water s o f the S t a t e , emergency ac t ion i s u r g e n t l y
needed to prevent that Occurrence. W a s t e C o n t r o l Ordor 00508,which was approved on November 29, 1972 , required tha t thecompany m a i n t a i n a f r e eboard of at l e a s t 24 inches and pro-h i b i t e d tho company f r o m a d d i n g waste mater ia l t o the p i ca f t e r A p r i l 1 , 1973. On F e b r u a r y 17 , 1 9 7 5 , tho a v a i l a b l e
f r e e b o a r d was observed to be a p p r o x i m a t e l y 6 inches. Ina d d i t i o n , the d ik e s were observed on that d a t o as ne ed ing
s u b s t a n t i a l amounts o f main t enance . Tho d i k e s were notodto be s o f t and in danger of c o l l a p s e . N o w , t h e r e f o r e ,
B E I T ORDERED B Y T H E T E X A S H A T E R Q U A L I T Y BOARD:

1. T h a t S h e r i d a n D i s p o s a l Serv i c e e m p l o y any or allmoans necessary to prevent the a c c id en ta l d i s c h a r g eo£ wastawat»r from the U-acra di spo sal p i t .
2. T h a t t h i s order s e t s a c i d e tha r e s t r i c t i o n contained

o n C O N T I N U A T I O N S H E E T I I o f W a s t e control Order 00508,approved by the Board on November 29, 1972, whichs t a t e d that the di*<es s urround ing tho 14-acre pitmigh t not be raised to an e l e v a t i o n h igher than 178f e e t above mean sea l e v e l .

oo



Pago 2

3.

6.

T h a t S h o r i d a n D i s p o s a l S e r v i c o s h a l l cont inue t o a l l o wno waste ma t e r ia l or wa t e r , racoivod t o g e t h e r wi th was t ema t e r ia l , to bo p l a c e d in the d i s p o s a l p i t .
T h a t S h o r i d a n D i s p o s a l S o r v i c o i m m e d i a t e l y , a n d u s ingal l neces sary p r e c a u t i o n s , under take the renovationand maintenance of the d i k e s s u r r o u n d i n g the 14-acrad i s p o s a l p i t * S u c h renovation and main t enance s h a l lbe ongo ing and s h a l l cont inue s so long a& the pit con-ta in s water o f q u a l i t y u n f i t a n d / o r unauthor ized f o rd i s charge .
T h a t t h i s emergency A u t h o r i z a t i o n s h a l l in no waya £ f a c t o r p r e j u d i c e t h e u l t i m a t e d e c i s i o n o f t h eT e x a s W a t e r Q u a l i t y Board on any a spe c t whatsoevero f t h e o p e r a t i o n o f s K o r i d a j i D i s p o s a l S e r v i c e *«
T h a t a c e r t i f i e d copy of thi s Order bo sent toS h o r i d a n D i s p o s a l Garvie*.

and approved thi s 2 5th_ day o£ _

CM

oo
T E X A S W A T E R Q U A L I T Y BOARD

e~7*Cha irroan

/ H u r f h ?r?a7t i s7y^r. /SSe^fe iv i DiV«ctor
' /



S J T C I A t .

1 . T h e o p a c i t y o f t h e e m i s s i o n s f r o m t h e i n c i n e r a t o r s t ( ; c l : mu s t n o t exceed20« a v e r a g e d over a 5 - m i n u t e i n t e r v a l e s d e l . e r n i i n c n hy a t r a i n e d o b s e r v e r ,e x c e p t f o r t h o s e p o r i o ' j ' s d e s c r i b e d i n R u l e 103.1 o f R e g u l a t i o n I ,
2. The o p e r a t i o n o f t h i s f a c i l i t y must be such t l u t d u s t and odor do not •cause o r c o n t r i b u t e t o a c o n d i t i o n o f ' a i r p o l l u t i o n 1 a s d e f i n e d i nS e c t i o n 1 . 0 3 , ( 3 ) o f t h e T e x a s C l e a n A i r A c t .
3 . T h e i n c i n e r a t i o n o f t h d f o l l o i / i n g l i s t o f c o ' i i j ' o u n d s o r m a t e r i a l s con-t a i n i n g t h e s e c o m p o u n d s i n t h e i .vste burner i s p r o h i b i t e d :

a ) H a l o g e n c o n t a i n i n g c o r . p o u n c i r > .
b ) C o m p o u n d s w i t h a s u l f u r c on t en t g r e a t e r t h a n 1 " ' b y ' . . - e i g h t .
c ) C o m p o u n d s c o n t a i n i n g c h r o m i u m , mer cury o r l e a d .
d ) C o m p o u n d s c o n t a i n i n g c y a n i d e s o r p h e n o l s .
e ) C o m p o u n d s w i t h a n i n o r g a n i c s o l i d c on t en t o f g r e a t e r t h a n 0,53by w e i g h t .
I n c o m i n g t r u c k s c o n t a i n i n g l i q u i d w a s t e s m u s t b e u n l o a d e d i n t o s t o r a g et a n k s . Open p i t s t o r a g e o f l i q u i d w a s t e i s p r o h i b i t e d .

A n o p e r a t o r m u s t b e o n d u t y a t a l l t i m e s v / h i ' l o t h e i n c i n e r a t o r i s i no p e r a t i o n . W i i h i n 6 m o n t h s o f t h e i s s u a n c e o f t h i s p e n , n ' t , t r i e o p e r a t o rs h o u l d b e c e r t i f i e d a s a v i s i b l e e m i s s i o n e v a l u a t o r . U n t i l t h e o p e r a t o rh a s been c e r t i f i e d , S h e r i o a n D i s p o s a l S e r v i c e s , I n c . n:ust c o n t a c t t h eR e g i o n a l S u p e r v i s o r p r i o r t o o p e r a t i n g t h e i n c i n e r a t o r .
6 . A l o g book s h o u l d b e e s t a b l i s h e d t o m o n i t o r t h e o p e r a t i o n o f t h e i n c i n -era tor . T o b e i n c l u d e d i n t h i s l o g book a r e t h e t i m e s c f o p e r a t i o n f o rt h e i n c i n e r a t o r , t h e a v e r a g e o p a c i t y f r o m o n e p l u ; ; ' C o b s e r v a t i o n f o r a n yp e r i o d o f o p e r a t i o n l a s t i n g n;orc t h a n a n h o u r , a n d a n o t e t o i n c l u d ea n y p r o b l e m s a s s o c i a t e d w i t h t h e i n c i n e r a t o r . T h i s l o g book i s t o b ea v a i l a b l e f o r i n s p e c t i o n b y a n y r e p r e s e n t a t i v e o f t h e T e x a s A i r C o n t r o lBoard.
7 . A l l f u e l mu s t b e f i l t e r e d p r i o r t o s t o r a g e i n t a n k s a n d p r i o r t o i n j e c t i o ni n t o t h e burner.

r-
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T E X A S W A T E R Q U A L I T Y BOARD
I N D U S T R I A L W A T M DOCHA86I «Cf>O«T

i-*^gBn - J i_ _Shar idar t Diepooa l f l^rvico43 ^
<o***tad ft act c w t e J W )

Mr BAtponai f i x
O e p p l a i n t a in

OuHy Dsoohoa Cr»«keiark at C l a r k

•tatusory
no.

T.

co a
T«p
DO
f. A f l u i c - y a Cs£QtT. Aft^MtM? M CaCO,

16 H i

l$fi_™ ____124 __ _02450" — î

O
O



T E X A S W A T E R Q U A L I T Y B O A R D
A U S T I N . T E X A S

T o -
K 1 U » M -

S f l U K C ' T -

.•!£-.4 P1 rep., tor o_f F i e l d o p e r a t i o n s
K e a r n s j d i s t r i c t 7 R e p r e s e n t a t i v e _ _ _

S g . r y i c e , W . c . 0 . M o . 00508,
I N T E R - O F F I C E M E M O R A N D U M

A » [ " - r y o u r t e l e p h o n e r eque s t o f F e b r u a r y 6 , 1 9 7 3 , I s a m p l e d t h e S h e r i d a n
m p ' i n r i l pon-l f o r s p e c t r o q r a p h i c a n a l y s i s o n March 8 , 1972. T h e scan

* i s ; . « - r f ' t r n i f i i b y S o u t h w e s t e r n L a b a , a n d t h e r e s u l t s a r e a t t a c h e d f o r
V " u r i n f o r m a t i o n . M a n q a n ^ s e a n d n i c k e l a r e t h e o n l y t w o m e t a l a e x -

• f » , u n t | t h t - J i a c h a r q e q u a n t i t i e s a s s t a t e d i r Board O r d e r 70-0828-5
w h i c h p « i r t a m 3 t o hazardou s m e t a l s .
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- a t a r ' V * l t t y Board. M i d C « n t « r S t r c e c

S p * c t r o g r a p h l c

M e r c u r , u / lS u l f a t e d S o l i d s , e g / 1

A l u o i n u aB^rlua
C h r o a l u a
C o p p a r
I r o n

M a g n i e e i u a
M o l y b d t t n u a
N i c k e lP o t 4 a u t . u a
S U i c o a
H e r o n t i u a
V a n a d i u a
T h e f o l l o w i n g w«r«

4.0
18.080.

g f _
40.

3.0.320.
H . D .893,

0.8
81.2.3699.

P i t

3.
t h e i r pre sume* 1*

th*y j re «

: ::. S b . i e § S I , S n , S r , T a . T * . T i . T l . v . w . Z « Z r ! '
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A t t a c h e d h«r««ith « f f a t%<o (2) a«aple «h««t» r« l« t inq th« a«taip a r a m o t a r a f o u n d in th« a l u d g e s f r c a a two (2) l o c a t i o n s in th«S h e r i d a n d i s p o s a l p i t : th* north end and th« «suth «nd.A d d i t i o n a l l y , a p « s t i c i d « scan wa« a l s o mad«. In cowpar i s on , thed a t a l a t a b u l a t e d a l ong w i t h t h « K * A ' « l imit* f o r w t a l e f o u n d i n
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f E X A S W A T E R Q U A L I T Y -
A U S T I N , T E X A - & -

TO: caarae E. Green. C h i e f , F i e l d S\ U
F R O M : T«H K f i & r n f l . District 7

gayv|ea - t t .g.Q.

I N T E R - O F F I C E M E M O R A N D U M

As part o f th« ongoing surveillance o f the S h e r i d a n ' s land i r r iga t i onp r o j e c t , an inspec t ion of the s i t s was raada on S e p t e m b e r 1, 1976 toco11net water and soil a a & p l e s necessary to gauge both th« e f f e c t i v e -and th« iapact of thd d i a p o a a l tschniquo. A d d i t i o n a l l y , twogr«8* a f i m p l o s w«r* c o l l e c t e d - on* f r cw the teat p l o t and onefor control purpoe«a, to d*t«ct any poeaib l* uptake of m e t a l s in thevc^otation eov«r ov«r th« i n i t i a l ta»t area. The a n a l y t i c a l d a t a iatabulated and euoraarized b«low. Uh«r« p o a c i b l * , th« da ta ia comparedwith p f t v i o u e l y c o l l e c t e d aanplca to not* any change*. On S«ptarab«r 1,the aurfaee level of the pond had dropped 40 inches eince June 1,wnich ind i ca t e s a p p r o x i m a t e l y 12 a i l l i o n g a l l o n s of waatewater has beendi spo s ed of through th« i rr iga t ion ayetoa.

9*6-75
pHCOO, ag/1gOO, rag/1
tOC, mg/1

6.3337007000

C l , mg/1C o n d u c t i v i t y , ag/1
23000
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20000

279SO
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4400

17500
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T E X A S W A T E R Q U A L I TA U S T I N . T E X

TO:
raoM;

S U B J E C T ;
TOBB K»am«. .District 7 RegreaentaWai^Hm«M«IBB'*M>^A>aKMM*Blb«BCMMacai*BBtM«MBmMM«IU«H^«

f c . C . Q .

I N T E R - O P H C E M E M O H A N D U M

On September 2, 197$, «* inspection of the subject f a c i l i t y wenm&de to collect a aoaple f r e e the waste pond to determine th« con-centrations of Betals in the waste. A d d i t i o n a l l y f a Boil awspl*froa the watte irrigation f i e l d uaa eo l l«c t t id to detsraine ifleachat« froa the soil sample was high in selective setals* Theanalyt i ca l result* are tabulated balowt
Soil taachate

< 10 u g / l< 50 u g / lSS u g / l190

ca
W?Cu

1770 ug/ l2590 ug/ l230 ug/l.2 ug/l
1060 u g / l

The d f e t a *ho%*3 no t i g n i f leant CGncentrat ionehowever, in terse of the concentration off s ron the aoil i t t t e l f laight be nore
eitherin tJi«

r-
T-oo

^J^,(M 2̂/ AEH



F R o M t

S U B J E C T :

T h r e ®
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T E X A S W A T E R Q U A L I T Y
A U S T I N , T E X A S

th« in the

tha

to th«

u p t & f e « ratee of 30A £ t « r a d d i t i o n o f« increased to 130f ind that £t
on th«of wast® to 7 l i t«rs ofi n d i c a t i n g t h f i t the waet®of the organie was not

f i r c t tvo betch teeta iadicets^ that agp sroKiaat e iy 30ft og thoof 36 fe©
the third tes tThe r e s u l t s are p l o t t e d on

CMin

O
O

W Q H - 3 3



i Sbt£i S h e r d i i n Dispoe*! s« ice21,
2

8000

7000

5000

4000

3000

D i l u t i o n Untie* 1;
KL88 5000 ag/1

COO «~44?3
in
oo

* i i 93 4 S * t S

to lurt is©r 20



S h e r i d a n D i s p o s a l Servicelurch 21, 1975page 3

R e e u l t a of the a daye teat indicato that up to 50* of th» COO la bio-e. (TOC flhowed oiailar roaoval s .)
are being nad« to mn e bioasaay to teat if tha "treated*wvate i» toxic «nd coi^are it to the raw vtata.

th« very pre l iminary result* obtained, the f o l l o w i n gof a treatsa«nt p l a n t can b«
H a e t a voluaM « 14 acres x 10 ft. « 140 acre ft.

45.7
Mewing that a b i o l o g i c a l p l a n t vaa deeigned to treat thia waste inone year.

D a i l y f l o w
Organic load ( T b o D )Organic load # / d a y

* 0.125 HGD
- 17,892 ag /1
« 1 8 , 6 5 2 # / d a y

Oxygen required *e sun ing that U of Tboo requirea 1« of Oa

1 8 , 6 5 2 # / d a y
777 f t / h o u r

an oxygen t r a n a f e r o f 2# o 2 / H . P . hour u s ing f l o a t i n g aeratore

tn

oo

H . p . required - 777 .»/hgar 0
0 2 / H . P . hour 3̂ 0

8 - 5 0 H . p . aerator* required
A e r a t i o n baain voluve for 8 daye r « t « n t i o s i tt*s.

• 1 BI l l i o n g a l l o n e
C l a r i f i e r six* f o r d a i l y f l o w o f 125,000 g p d , u s ing o v e r f l o w rateo f 5 0 0 g p 4 / f t . 2 .

• 2 5 0 f t . 2

& 2 0 f t . d i a a e t e r c l a r i f i s r



S h e r i d a n Dispo sa lMarch 21, 1975page 4

F/M assua\ing 3000 ag/1 of "bugs"
1 N9 X 3000 *g/l x 6.34 - 25,000 « bogs

T b d a 0.75 - toe25,000 «
increase de tent ion tis* to 12 days and t f e s s to 4000

A e r a t i o n basin voluae i.S
1.5 MO X 4000 f t g / 1 » S . 3 4

" 18.652» T t ^ D / d a y « 0*37 - OK50,000 « bugs

30,000«

V«rv Psr«li«inagv Coat
A e r a t i o n Baain

Excavation 7 S O O c.y. © $4/e .y.Concre te l i n i n gA e r a t o r s 6-50 hp ® $10,000F i n a l c l a r i f i e r 2 0 f t . diaaetere $ 2 5 0 0 / f t . o f diaaeter'S u b t o t a l
P i p i n g • 1516S l e c t r i c a l 9S i t e work g 5%E n g i n e e r i n g ®

I27.0OO
922,000110,000gis .OOP
$74,000

T o t a l

(30,000
120,000
$80,000
$50.000

$130,000

$254,000

IAin

oo

'A/ .



r r x A s W A T U R Q V A U T Y H O A R D
A f S T J - N . T K X A S

T < » Oary P . K . , C h i e f , Enforcement Suppor t Sect ion ( A c t i t

T o r o _ K a a r n * . Dis tr ic t 7
S I I U K C T — S f a e r i d A i L D i s p o s a l Serv i c e ^ W . C . Q , t t Q O S Q B -W a l l e r county

I N T E R - O F F I C E M E M O R A N D U M

X * I n t r o d u c t i o n ;
On October 14 f 1975 , «n inop«c t i on of ths «ubj*ct f a c i l i t ymade to det*rrain« th« d«gre« of compl iance with the e x i s t i n g
W « C « 0 . A d d i t i o n a l ly , Mr. and Mrs* S h e r i d a n w*r« contnct sd tod i s c u a » the new p r o p o s e d permit now in f i n a l d r a f t f o m . Hieresul t* of that d i s c u s s i o n w i l l be reported in narrative fom inthe N a r r a t i v e S e c t i o n o f th i s report.

I I * f i n d i n g B :
1« The c u r f a c f t l eve l of the waste lagoon haa d r o p p e d 14 inches

s ince S«pt<amher 2, a net decrease of 3.75% since the pond
Barker was i n s t a l l e d in A p r i l 1975. The pond Barker now roada57,75 inches; the original basel ine was 54.00 inches.

2. f r e e b o a r d a l o n g the f x e r i a e t e r dike averages 18-24* inches.
3. During the in sp e c t i on , f o u r (4) 130 barrel vacmsa trucksobserved d u m p i n g in to the 400,000 g a l l o n receiving ponda d j a c e n t to the nain d i s p o s a l pond* A c c o r d i n g to cospanyp e r s o n n e l , waste was placed into the receiving pond in&t«a4of the s t o r a g e tanks due to a M a l f u n c t i o n of the t r a n s f e rpucop.
4. Tho incinerator ue«d to burn woat« oil and evaporate wastewater a p p e a r s to b* inop era t i v e ! a l t hough Kr. S h e r i d a nd e n i e s the c lai sueulti-chaab«r«4f i r e area.

m
oo

inside th«

l l a t e 1975 __...



• U o r i d a n D i s p o s a l S e r v i c ec ' . o .age 2

5.
th« a p p l i c a t i o n o f n i t rogen

6. Raeent ewepl ir-.g of the

dike i t 1 S . S
7 . A n a l y t i c a l d a t a r e g a r d i n g

R a c o n m c n d a t i o n a :
to

action. th.
I V . N a r r a t i o n ?

.
i n c l u d e d ., M M t 8 in th. di e p o . a l

 bUt ROt

M r . a n d H r a . S h e r i d a nt h « p e r m i t i n c l u d i n g : sany a t i p u i a t i o n a

2

p r e p a r a t i o n o f a d d i t i o n a l r e p o r t a which m i g h trequire th« services of a d d i t i o n a l peraonnei.
of *Cof the o f p r i v a t e l y h e l d land t oby i r r i g a t i o n .

TO® ua« of any land w i t h o u t a p i l o e T a t u d vd o n o n a t r a t e s the p r a c t i c a l i t y o f *4rh 4

in

oo



S h e r i d a n D i s p o s a l S e r v i c e
W . C . O . *00508P a g e 3

3. The idee of s c h e d u l i n g « r educ t i on of the l iquid levelu s i n g r a i n f a l l records as a c r i t e r i on .
4. The idea that the d i k e s s h a l l not be raised except bya u t h o r i s a t i o n by the Execut ive D i r e c t o r .

No doubt the S h e r i d a n * are opposed to o ther c o n d i t i o n s and s t i p u -l a t i o n s i n t h e p e r m i t b u t , i n es sence, t h e S h e n d a n s a p p a r e n t l y
f e e l t h a t t h e y ar e "being p u s h e d t o t h e w a l l " w i t h a p e r m i t th ey
b e l i e v e i s u n r e a s o n a b l e , p r o h i b i t i v e i n i t s r e s t r i c t i o n s , a n d t o o
e x p e n s i v e t o i m p l e m e n t . Mr. and M r s . S h e r i d a n i n d i c a t e d t h a t f o r " "*
over 10 y e a r s ' t h e TWQB a l l o w e d and p e r m i t t e d the d i s p o s a l o f wast* ^"w i t h i n the pit and now - a few years l a t e r - we (TWQB) want the *~
w a s t e removed * at t h e i r e xp en s e - w h i c h , in t h e i r v i e w p o i n t , amoun Oto a p o s i t i o n o f b l a t a n t h y p o c r i s y , . O
M r . S h e r i d a n s t a t e d t h a t h e w a s a iao d i s t u r b e d t h a t t h e f i r s t J r a f to f t h e p e r m i t - w h i r h , t o a c e r t a i n e x t e n t , h a d h i s a p p r o v a l -
w a s J c i i i U ' l b y t h e s i n q u l a r a c t i o n o f M r . D . T o o l e - C h a i r m a n o f u.t?
T W y h w i t h o u t U - i n g f o r m a l l y s u b m i t t e d t o t h e B o < t r J f o r J i s t - u s m o n .F u r t h i - r i n . 1 1 e , M r . S h e r i d a n r e s e n t e d t h e i d e a t h a t t h e f i n a l I r a f t
m i g h t have ri«-en w r i t t e n under M r . T o o l ' s g u i d a n c e an»l d i r e c t i o n ,
a a A t » * M u l t o f p r e s s u r e p l a c e d o n t h e C h a i r m a n f r e w n M r . S h e r i d a n ' s
n e i j f . U . i t * who , a c c o r d i n g t o M r . S h e r i d a n , w o u l d l i k e t o •*•? t h *d l a p o n d 1 91 l e c l o s e d ."; ":;;:•:„•£;" :e

h:: i\^ -»••»• — - th-^ ^ ^ ^ ^ r ' ' - 2 ^ - - - " - 1 - 1 . ' .t" -M Ii7.!::^Mr<" T"*1heid in "-M—.J on „... ,,*
of »,...-,..! h£"?$. t0 r"-l* ° ° l r C U " ««">«•">«,•*„, „.„,.

^' . l inMT;;!; '; "' i ^-r»d-». »«*«»«••».. • . . . -«.... .«.•,.,,•••" •.-..« ):±":?? •BV-I»-' ih-« »•- «̂ B«. r....,.,• » * , , . ^ ' f l n ' n < I « » V . P N V 8 . , - a l l y . a n j w»,, t,.„.„,,. , „
4 , ;; ' /;: ™ y 8 -"^ «••• -t.,».i o«i 0 , t h r P l t ^-,;:;,

l a

•«>*
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C « o r « E. G r e a n , . C h i e f j

Q f A l . l T Y B O A R D
I N . T E X A S

S u p p o r t S e c t i o n ( P i U
F H o M : T o m M a m a . D i s t r i c t ^ H e p f e a e n t a t i v e

S n U P C T : h c r i d a n D i s o s a l S«rvi c« - W . C . O . #0050 -

I N T E R - O F F I C E M E M O R A N D U M

On October 20, 1 9 7 $ , a p i l o t s t u d y waa i n s t i g a t e d at th« s u b j e c t f a c i l i t y
t o d e t e r a i n c t h « f e a s i b i l i t y o f u t i l i z i n g land i r r i g a t i o n Method* t odmpo«« o f i n d u s t r i a l wa«t«wat«r» lapound«d a t th« eit«. H o p e f u l l y ,th« o x i a t i r u j t a c h n o l o g y of land tr«atnont could prov ide a bathod tod i s p o s e o f f c h a w a a t a w a t e r a by • v a p o r * t i o n , a v a p o t f a n a p i r a t i o n and biod«gra-
d a t x o n .
P r e s e n t l y , a p p r o K i K A t s l y 1 8 0 acre f a e t ( 5 9 n i l l i o n g a l l o n a ) o f wactaf t s t e n a U - i n c l u d i n g both aqu«ou* and aediaant phasva * are impoundedin a U - a c r a e a r t h e n l a g o o n . The aource of th« waat« a a t a r i a l a i n c l u d e aa w i d e v a r i e t y o f vaet« « tr«aKa fro* e q u a l l y var iod i n d u o t r i a l gourc ta.G e n e r a l l y , the w a s t e can beet be c h a r a c t e r i s e d aa a *p*troch«aical aoup"i n c l u d i n g o r q e n i c a , a o l v e n t a . h a r b i c i d e i , o i l y wast*, tar e , "bo f c t owa",
and o th er s u n d r y c omponen t s .
W a s t e d i a p o a « l op era t i on s *t the s i t e b«gaa in 1959 using a pond toe v a p o r a t e the w«ete. A c t i v e use of the pond C G c a e d in A p r i l 1973 wi thth e i»au*nc« o f t h* f l r a t aawnded pereit which p t e c l u d s d d irec t d i s -
c h a r g e s i n t o the pond a f t e r that d a t a . S i n c e A p r i l 1973, Ch« pond hasc o l l e c t e d * n a d d i t i o n a l 4 8 ° a c r e f e e t o J ? rainwater.
W a s t e C h a r a c t e r i s t i c s
P r i o r to i n i t i a l a p p l i c a t i o n on the land s u r f a c e , aaapl«e of the waste-water were c o l l e c t e d f o r a p p r o p r i a t e a n a l y s i s . H a s t « w a t « r w a s c o l l e c t e dw i t h a Ke«aoer«n a a & p l a r a t d e p t h s r a n g i n g f r o a 0 . $ ' t o V - 0 ' t o 1 0 . 5 ' t« l u d g « e a a p l e c w«r0 c o l l * c t * d with an Skaan dradg*. A n a l y t i c a l r e su l t s*e x e l u a i v c of p a r s j w f c e y e not y«€ a v a i l a b l e f r o a tha lab, are t a b u l a t e dbelow:

O

oo
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.... ...... N 0 r t h ^ SouthParan«ter
PH
BOO

COO
TOG
T D S
c l -
ou
Pb

N i
Cd
Cr
BA
3n

a 0 . 5 ' 5 . 0 '
6.4

> 3220 >

27980
Too o i l y

21310
4400

1.26
0.12
0.25

/- o.oi
0.22
0.3
3.25

10.0* 0 . 5 ' 5 . 0 ' 10.0
6.4 6.3

- 3260 3240

29730 29520
Too o i l y too o i ly
10800
4400 4500

1.26 2 .99
0.12 0.60
0.25 0.50

< 0.01 t 0 ,01
0 , 2 2 2 .27
0.3 1.6
3.25 5.10

T e s t P l o t - P h y s i c a l A s c r i p t i o n

S l u d g e1 0 . 0 ' worth south

M o t a v a i l - N o t a v a i l
*bl* ab l e

O

A f c h r « « - a c r « p l o t l o c a t e d 100 y«rda northwast of th* l a g o o n w*n• e l e c t e d a t t h e t«0t area f o r t h e i n i t i a l a p p l i c a t i o n (•*« t i t *
d i a g r a m . T h e p l o t * a e w a l l a a t h e 6 h e r & d £ n ' a ? O Q acre r a n c h , i s
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l o c a t e d on an ou t crop of the M i l l e r / N o r w o o d C l a y , "A leve ld«ep, f i n e , and Mdiua t e x t u r e d and M o d e r a t e l y p cnMObla ooii".u,pper p o r t i o n of the p r o f i l e contains a s m a l l eaount of sand -p r o b a b l y l e e s than S% and s q u a l l y m u l l aaounta of organic wtter.The s i t e i t f e n c e d , s urrounded by a on* (U f o o t h i g h r e t a i n i n g d ik ea n d r e l a t i v e l y f l a t w i t h a g r a d u a l s l o p * away f r o m t h e Brazos f t ' v «The s t r u c t u r e o f t h e u p p e r t en ( 1 0 ) inches o f so i l waa broken u s i n g
a t w e n t y ( 2 0 ) inch d i a c . A d d i t i o n a l l y , t h e p l o t W G . dr«s»ed wi th al i g h t a p p l i c a t i o n o f n i t r o g e n f e r t i l i s e r .
A le*chat« t e s t waa conduc t ed p r i o r to the i n i t i a l a p p l i c a t i o n toe s t a b l i s h b a s e l i n e d a t a r e g a r d i n g t h e c o n c e n t r a t i o n s o f T O S , T O Cand Cl in the s o i l , the a p p a r a t u s and bet hod for the l e a c h a t et e s t i s a s f o l l o w s ;
A o n « ( I I inch c h r o a a t © g r a p h i c column w a s packed w i t h 1 0 0 o n e o f s o i l
***£» . t o t a l of f t O O «X of d e i o n i a e d water was f i l t e r e d t h r o u g h the
s o i l i n « t x ( 6 ) a p p l i c a t i o n s . A n a l y t i c a l r a a u l t s o f t h e l e a c h a t eare t a ^ u U t e d be low:

7.2
334

3.5
18

C\J

T O S
ci-
TOC

A p p l i c a t i o n

Oo

T h e s t a n d a r d a p p l i c a t i o n ra t e f o r b i o d e g r a d a b l e wa s t ewa t er a p p l i e d
on th« l a n d u s i n g a ' spray eethod" i s "2 inches per acre par waek M .
Becauae o f th« h i g h o r g a n i c load and, a g a i n , because a s p r a f s y s t e i a10 not a v a i l a b l e at the s i t e , an a p p l i c a t i o n ra t e per se was not
d e s i g n e d , bu t r a t h e r th e t o t a l vo lu sw was l i a i t e d t o 100,000 g a l l o n st o b« Appl i ed a s weather and t r a n s p o r t a t i o n d i c t a t e
T h e va*t« w a s l o a d e d i n t w o 1300 g a l l o n t a n k s w i t h s p r a y n o s s l o c
p o m t e J J u ^ n w a r d - The tanks were p u l l e d by t r a c t o r and th e waster e l e « e * i a s t h e t a n k s c i r c l e d t h e test p l o t .
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By December 10, 19?5, a t o ta l of 75,000 ga l l on* had been a p p l i e don the three acre p l o t . S o i l t aap i e s were c o l l e c t e d on Moveaber 6( a f t e r 37.200 g a l l o n s ) and again on Deceabar 12 ( a f t e r 75,000 g a l l e n a )The l eachc t e teat wae conducted with the f o l l o w i n g r e a u l t e :
Prior te A p p l i c a t i o n
pa
TM
C l *
TOC

7.2
234

3.3
18

A f t e r 37.200 G a l l o n a
7.0

A f t e r 75.000

34
32

6.5
348

36
75

The teat r a a u l t a do not ind i ca t e a s i g n i f i c a n t increaee in a a l t s
which waa expected j u d g i n g f roa i the nature of the v*et«. However ,t h i s sight b* du* to the inaccuraciea of the l eachata teat ratherthan a r e f l e c t i o n of th* actual eituation. The three acre p l o t -fia lean today - ia a t i l l barren* i.e.* without vegetation* Ho doubtthe aalt b u i l d u p ia higher than the l«achata teat has indicated .

oo

It •**»* clear that the uaatavater in th« Sheridan* a pond can bea p p l i e d to the land on ly i f da l e tar ioua e f f e e t a otra acc«pted.Th« c o n c a n t r f e t i o n o f inorganic e a l t c , p a r t i c u l a r l y ehloxidaa^w i l l render the land unauitabla for any agricul tural ue« until auchtiaa aa the a a l t a ajra laached out by r a i n f a l l of f e r t i f l e i ^ f l o o d i n g .
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A t t a c h e d hereto ie a lab eh«*t r e p o r t i n g TOC, TOfi, COD and Cl
v a l u a a for the l a & c h a t * ob tained f r c t t a r a p r c a e n t a t i v * «oil s a a t p l ao n t h e §ub)*ct f a c i l i t y ' s p ropo s ed land i r r i g a t i o n p l o t . T h a
valuaa rapr*s«nt th« c ond i t i on prior to the f i r a t a p p l i c a t i o n andw i l l b« ua«d an background d a t a , tt\« parava tara ar« t a b u l a t e dbelow:

t o e * '
crcoo

aai
3671.1

fh* U a c h a t a f t f l t h o d ift aa £o i l ov s: 100 9&* of dry *oil wer« pl«c*din a 1000 al b a a k f t r . 600 »1 of d a i o n i s a d w a t f t f vao add«d and»9itat«d to pro<Suc« a s o lu t i on , the ntaetura waa a l low«d to a » t t l « ,
run. -

T K : p b

A t t a c h % « n t ; L«b

V\ Q11 t i

\O

oo

D a t e
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i t J 4 * > 1 " . S • • ' * ' . t h e t u t ' i««-t c o m p a n y t*«y*r, o p e r a t i o n o f t h e t r 1 arvl
1 1 i i : t ' l o i * ; " ' H F w l i - t , i H 1 e « i g n e d A » t i e p r i n - i p a I m e a r f t n f j e * a t e r
i F I > ; ' • « T M i t l i s p u s a l l a t j o m i . T h e * y a , t e n > . a s l e a i . | t i t - l , i s A ; > " t f v a p -

• i v ; • i -i| i I t i-I i I ( i at inn m e t h o d .it f l . t r r l i r r i )«*' ion." . Mat in. * he
s . 1 c r • . i 1 AI » f i o rh ' ' i e I aycxit. i » uae>i t«.- f t IKK! a t e r i e « •>! t e r r ^ ^ B

- , . - - . • t . i > ' 1 > i A 4 * . f l - t * t r a < - t e a i t < > f t t . e p u r . l . T h e l i a p . - » ^ . * f t h e
' - t i > M . I , u g h t ' l i x J e g r «<1«t i o n . e v i p 4 i t a t 101. an.i i t ( t M i a t i « n . .

> . . , * \-.f «y •« em l ft o p e r a t e d in the f o l t o w m g m a n n e i . t h * -
p . i • i t 4 « i i f t r a - t o t i a i i ' i t *a« i ' > ( t h e I A ] I » H , . T h e »<<• > f * 4 i * * i .
M I ' . : • * ! * « i x . t n j I M ! « • ) f p i r a ^ f t a t i > t u * < « ' o u g M u » * • • ! , m s i x i n i ' l

, , - • .1 i • ' • •! -.-A I H . The f i <a I 1 i • t e l t A ^ 1 in the m a n r i e l 'I A ( i e
t i *- i i The t i i K ' f t r a . '« «n< u m p a a B C * a p p t > i t i i m a t e ly t wo « . r e»
p h o t > •* .

Tf.f *i ) • i A i i • n. r at ea an>l ^ur at ion at « 1 ai >ie 1 y i * p « n ^ J e n t j p < n . Me
• l . i . i * * > i n * f ^ H . e r p r o i e - ' t t o n s a n ] n o t -#4*1 f i o a l l n g a h l . - I f 1 1 * i * i t t - > n
l a AI r n^ >wt. fa tor in the l l f i p o a * 1 m^t l , . n l pi i raar i 1 v <u« t << t I.e h i ^h
p e t • • : . ( t i . H i I K i i i e g i j » i i « i * l f > ' < ) [ ) a n I ' i - j l > i r ^ - e t i t r a t i - i f . « t t T l ' S .
«••(-*• . 1 . 1 , > . i i i l * > M . T h f f *y»t^n. t l i e i e f i i f . 1 6
* t i( i i i • * i 11 f A i 11 n, v v a p o r *» ion !*»•** it M u ^ f V H i . l>i .•.!%• u » l»* i i.
| « «•»[*• 1 . « 1 t - . i l i t i t t e ( O * n t t . l t n i t w f . I f . j i f « * A f t g u - h . er.? i : -|r\«M.f

RtM tM .f •• » - 1 . ! t H It 1 I 1 /*-d , 1 tt , . p « - I 1 "t I ' 1 1 ; I I k - 1 n< M f -. i . l . t -
nt .»: ! . . i . » l **Y''"' ' *r i H hi in i pel l • I . i **i l "11 a p p , i *t i i » '
1 ••! t i I i / « • ! •» . ' ma i r> t a i n a * * t n l > i *m-i 11 i -I.H 11\ t h« I o| H> . i 1 t . en •K < t r > * • « ) • > i • • •»*» i ' I e I - 1 i i e - ' t i v 1 1 y * t i ' 1 t o p i e v e n t ^ f t * r o t > i • u t M 1 1 i i>n»
f t < v » f t t t • i i > ' . A i M i t i n n a l l y . g t t u > ' t ^ i « l l A P n ^ t - t o t h e » * n I * t I 1
4 1 j«. !-• i it. l« l / * • • ! by t j I 1 l n<4 .

insor-*,̂ _.
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S u r f a c e w a t e r s a d j a c e n t to th* i r r i g a t i o n tract are pro t e c t ed by a 2.5f o o t c l a y b*rra c i r cua s e r i b ing the en t i r e t r a c t ; the groundwateri i arep r o t e c t e d I r o n v e r t i c a l m i g r a t i o n by a c l a y rich aoi l . The watert a b l e i s a p p r o x i m a t e l y 45 f a s t below ground s u r f a c e , Exceas waate-w*t«r is l i k e l y to c o o n i n g l e with the f r e e water f a c t i o n in the soilw h i c h , o f c o u r a e f w i l l p r o b a b l y f u r t h e r "burn* the aoil with * s t e a d ya c c u m u l a t i o n of a a l t a . Th* a a l t a w i l l reauin in th« aoil unt i lt e a t - h a t e d out by r a i n f a l l . A d d i t i o n a l l y ! ae the perc entage of ex-c h a n g e a b l e sodium in cr ea s e s , the ao i l p e r m e a b i l i t y w i l l be reduceddue t o t h e w e l l i n g o f t h e c l a y a . N e v e r t h e l e s s , t h e e f f e c t s o f bothphenomenon , t h a t i t , t h e concentrat ion o f a a l t a f no t eab ly c h l o r i d e s ,and the reduced p e r n a a b i l i t y and hence reduced i n f i l t r a t i o n , w i l l beM i n i m i z e d w i t h f r e q u e n t t i l l i n g o f t h e a p p l i e d areas a n d aoraal rain-f a l l . H e a v y m e t a l a c c u m u l a t i o n i s not expec t ed to be a p r o b l e m due tothe low ^on. e n t r a t i o n e of me ta l s in the wastewaters. lie ver the l ea s ,the a c c u m u l a t i o n of a e t a l s in the s o i l , as we l l as s a l t , w i l l beBonitored on A r e g u l a r baaia.
O b v i o u s l y , the suceeae or f a i l u r e of th ia aethod of wastewete* d i a p o a a lis not to be j u d g e d by the consequences of the e f f e c t s upon the lands u r f a c e , but rather as to whether the »athod adequate ly serves the
p u r p o s e to w h i c h it was i n t e n d e d . Tne aethod w i l l have an *&-verse a f f e c t o n t h e land a u r f a c e ( a s demons tra t ed i n t h e p i l o t s t u d y )to the de cre e to which it would have served an a g r i c u l t u r a l purpo s e .It s h o u l d not h«ve an adverse iap«ct upon the s u r f a c e or ground-w a t e r s i t t h« o p e r a t i n g contro l s ax e c a r e f u l l y f o l l o w e d , t n c l u a i o nof the i r r i g a t i o n Method in the parvit p r e s u p p o s e s an acceptance ofadver s e e f f e c t s upon t h e land a u r f a c e . A n y h a r m f u l e f f e c t a renderedto the l a n d wi 11 be Minia i s ed through the action of natural recuperat iveprocasn** or necessary intervent ions . In the event of severe con-t a m i n a t i o n , *.g., a r a p i d a c cumula t i on o f heavy B a t a l s , th e a f f e c t e ds u b a t r a t e tones could be ecrep«4 and p lac ed back into the pit as f i l lu t e r i a l .
I n i t i a l l y , 660,000 g a l l o n s o f wastawater was channeled into terrace £at the r a t e of 6SO OFtt (not«: the actual opera t i on of the ayatead i f f s r i ttoa th e a f o r e described d e s i g n in that only the aaount o fwast«««ter necessary to saturate and pool u n i f o c v l y over the terraceis a p p l i e d at one ti*«, than the water is channeled to the n«t terraceto rep««t the proce s s)* The water does not ov er f l ew t . j a terrace to

oo
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terrace aa t h i a would n e c e a s i t a t e a l ong " s tanding pool" ttabo. Asof May 20, 1976, the system haa h a n d l e d a p p r o x i a a t e l y 1 m i l l i o n9 f i l l on s of was t ewater wi th a subsequent lowering of th« l&gooe il eve l of a p p r o x i m a t e l y 2.5 inches. ( M o t * : tha pond »arksr reading onHay 20, 1976, 1100 houra f was 56 3 / 4 " . }
t f c e S h e r i d a n s p l a n t o u t i l i z e t h e f i r s t thret terraces f o r d i s p o s a lpurpoaea (an e s t i m a t e d 25 a c r e a ) ; the remaining acreage w i l l be he ldin reserve aa * s a f e t y f a c t o r , that is, the reserve tract w i l l catchthe washdown f r o m the f i r s t three terraces in the event unexpec tedr a i n f a l l occurs whi l e tha ay a tew is f l o o d e d . The la s t three terraces,as well aa the circumscribing dike , would hold the wtateweter on-site.
tfo d i f f i c u l t i e s were not«4 in the sya tan; however, the aoil c o n d i t l o n aand the groundwater w i l l b« monitored on a regular baaie* A d d i t i o n a l l y ,close contact w i l l be maintained w i t h the S h e r i d a n s to insure thatthey observe proper o p e r a t i n g contro l s and m a i n t a i n records. A d j u s t -to the system wi l l be &ade as necessary with A u a t i r i a concurronce.

Signed
Date

oo
27. 1976

J t t t a d t t a e n t ; ( 6 ) rhotos
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A t t a c h e d h er e t o a r * t h r a a • a m p l e s h e e t s r e l a t i n g l a a c h a t e a n a l y a « a f r o m•oi l a a n p l e a c o l l e c t e d f r o n t h e i r r i g a t i o n f i e l d a t t h e S h e r i d a n D i s p o s a ls i t e . T h e s o i l a a a p l e s f * p r « « e n t t h e f i r a t c o l l e c t e d aince t h e wa i t*i r r i g a t i o n p r o j e c t waa b«qun. The a a m p l e s were c o l l e c t e d three w«aka
a f t e r a p p r o x i m a t e l y 1 . 2 m i l l i o n g a l l o n * o f w a a t e w«r« a p p l i e d o n t h e
f i e l d . T h e a n a l y s e s o f t h e l e a c h a t e a a e w e l l a a b a a e l i n e d a t a a r et a b u l a t e d b e l o w ; 00

f t a a e l j n a
COD
T D S
TOC
C l *
PH

B . f i e l d »1
490

1291
170
2 1 S

7.4

r i e X d - D i g c h . a l
S 8 0

1340
195
280

7.4
a a a p l e p o i n t i a r e f u r t h e r i d e n t i f i e d a s f o l l o w s : t h e b a a e l i n ea«*ple and the a a a v p l e i d e n t i f i e d «a • F l e l d - D i f l c h . * ! " w«r« c o l l e c t e d

f r o 0 * p o i n t i n t h e f i e l d I S O 1 north o f t h e d i s c h a r g e p i p e ; t h eaa sap l e i d e n t i f i e d f t e " B o r t h - f i e l d t t l ' w a a c o l l e c t o d f r o a i t h e north-•aat corner o f th* f i e l d ( so* s i t q d i a g r u t ) .
The analya«e indi ca t e a f l i g n i f l c A n t e l evat ion o f a l l p a r a j a a t e r a overth* b a a e l i n e d a t a . Sub»*qu*nt to t h i s e w a p l i n q , the f i e l d haa be«n
t i l l e d a n d another waste a p p l i c a t i o n nade. f u r t h e r coil A « a p l « e w i l lb* c o l l e c t e d and »onitor«4 «s necaeaary

oo
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O n A . ) l i s t I I , 1 < ) H . § 0 1 1 * a m p l e t f r o m t h « i r r i g a t i o n f i e l d w«r*
• n l l e - t * - . l t o 4 n a e a i , t n » c j m u c h a a p o a a i b l a , t h e t t a t u * o f t h e w a a t e

i r r i g a t i o n p r o ) e - - t w i t h r e t p e r t t o I I t h e a c c u m u l a t i o n o f i n o r g a n i c
• a l t f t i n t h e s o i l p r o f i l e a n d 2 1 t h e d e g r e e o f b i o l o g i c a l a c t i v i t y
A H m e a s u r e d b y r h a n g e a i n t h e p H . T h e B A m p l e a were p r o c e s s e d ac cord-
i n g ' t o t h e l e a c h a t e t e a t « • d««crib«d i n t h e S o l i d W « e t « O u i d e l i n e a .T h e r e a u l t a a r e t a b u l a t e d b e l o w ;

B a s e l me
p i t
C l
T D S
TOC
COD

7.7
36

281
1571

P o i n t «1 ( m q / 1 )
8.1

180
1460

630
4990

P o i n t 02
V
O
O

7
375

1230
160311

Tha v a l u e s f r o n both p o i n t s show • Marked s l e v t t i o n o v a r - t h e b«a«lin«
d a t a . A* a p o i n t o f c o m p a r i s o n , howaver, th« naan v s l u a o o f P o i n t
«1 and P o i n t *3 coapa.r*d w i t h the mean of i d e n t i c a l p o i n t s c o l l e c t e d
J u n « 21. 1976 ahow a a l i g h t r i s e in v«lu*a w i t h th* e x c e p t i o n ofCOO. C o n s i d e r i n g th e l a r g e p e r c e n t a g e o f nonb i od«gradab l e CODp r e s e n t in the w e s t e , the * l*ve t ed COO was expec t ed *nd shou ldcont inue to rise. The a r i t h m e t i c BAAA of both i s a p l o i e t a b u l a t e dbelow a l o n g w i t h b*0elin« da ta .
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2

B*»*:
PHcoo,»g/l
T O C »

*q/l
T O D ,»g/iel",

•9/1

H«*
7.7

71
15

281
36

6-21-76
7,4

535
183

1312
248

8-11-76
7.8

2650
395

1345
278 O

ra la t iv* •tablt pH v«lu«o s i n j g a s t that th« anaarobic bactarialact ion i» proc«*dln9 in a r e l a t i v e l y balanced f a a h i o n .

Auq-ust 24. 1976
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A * par t o f t h « ongoing e u r v e i l l & n c e o f t h * S h e r i d a n ' 0 land i r r i g a t i o np r o j e c t , an i n a p e c t i o n of the c i t e wa» aade on S*ptanb«r 1, 1976 toc o l l e c t water and aoi.1 aaapla* n*c«>aary to g t u g a both th* • f f t e t i v c -nasn and th* i j a p a c t of tha d i a p o e a l tochniqua. A d d i t i o n a l l y , twoBermuda grace saitpl** w*r0 e o l l a c t a d * on* f r « p th* tes t p l o t and on«for control purpo s e* , to dat«ct *t.y p o a i i b l s up take of v a t a l e in thavege ta t ion cover over the i n i t i a l toat area. I t t e a n a l y t i c a l d a t a iatabulated and euwarised be low, where p o a a i b l e , the d a f c a is comparedwith p r e v i o u s l y c o l l e c t e d a w t p l a a to note any changes. On S e p t t a b e r 1,the eur fa c e level of the pond had dropped 40 inches aince J u n e 1,vhich i n d i c a t e s a p p r o x i m a t e l y 12 a i l l i o n g a l l o n a of wactewater hat beenof through th« i r r i g a t i o n eyatea.

Cvl

oo

frond water

BOO, ag/1
708, n g / 1
C l , p q / 1C o n d u c t i v i t y , »#/l

6.3
33700
7000> MOO

230005000
20000

9-6-75
6.4

37960
> 3220

213104400
17500

wgn-33 Date Octobaf 12, 1976
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The d e cr ea s e in water q u a l i t y of the pond water - as noted in the
l a t e s t a / u n p l i n g - c o u l d b« a t t r i b u t e d t o an a s s u m p t i o n t h a t thec - l o i w . l pon.l w a s s t r a t i f i e d b y d e n s i t y l e v e l s w i t h t h e " f r e s h " water
f l o f l t i n a o n more x a l i n e w a t e r . S i n c e t h e u p p e r m o s t f o u r f e e t hav«
hei>n iamove-1 f r o m the p o n d , the r e m a i n i n g Q u a n t i t i e s would be ex-p e c t e d to have an i n c r e a s e in j u a t tho s e parameter* noted above. Th«c o n t i n u a l l o w e r i n g o f t h e p i t c o u l d i n d i c a t e a s l i g h t b u t s t e a d yi n c r e a s e i n b i o l o g i c a l a c t i v i t y T V . * lower p K , hovever, i f i t con-
l i n u e o t o d r o p near t h e 5 . 5 l e v e l , w i l l p r e s e n t d i f f i c u l t i e s t o t h e
U n J i r r i g a t i o n p r o j e c t i n t w o area s: 1 J t h e a c i d i c w a t e r s * a y i n h i b i tb i o l o . i u * a l a c t i v i t y , a n d , i l t h e a c i d i c wat er s w i l l increa s e t h e
s o l u M U t y o f t h e m e t a l a w h i c h a r e i n h i g h c o n c e n t r a t i o n * i n t h e
a l u d g e n . A n i n c r e a s e i n m e t a l c o n c e n t r a t i o n s w o u l d pr ev en t f u r t h e r
u s e o f i h* l a n d i r r i g a t i o n sya t en s i n c e an a c c u m u l a t i o n o f m e t a l s on
the s o i l w o u l d be r e l a t i v e l y permanent and d e t r i m e n t a l to the u s e o ft h e l a n d f o r a g r i c u l t u r a l p u r p o s e s .

g r a s s S a i a n l e i
( c o n t r o l

Pb 2 . 2 7 t o g / K g 8.150 t f e q / K q
O b v i o u s l y , s ince the c o n t r o l 1* 4 t i d e s h i g h e r than the t e s t s a j n p l e .
the v a l u e s are m e a n i n g l e s s in d e t e r m i n i n g whe ther a heavy r a c i a l *
u p t a k e h a s r e s u l t e d f r o n t h e a p p l i c a t i o n o f w a s t e upon t h e l a n d . _
Background s a n p l e s o f t h e s o i l showed a l ead va lue o f s l i g h t l y over« pp».

S o i l S n a p U s
T W O s o i l s e a p l e s f r e a t h « i r r i g a t i o n f i e l d were e o ? l e c t e d t o a s s e s st h a s t a t u s o f t h e i r r i g a t i o n p r o j e c t w i t h * r e 0 p e c t t o - 1 )t h a a c c u m u l a t i o n o f inorgani c s a l t s i n t h e soil p r o f i l e and. 2 ) t h e
d«gree of chcaical And b i o l o g i c a l a c t i v i t y «• M i a s u r e d by chang«a inthe pH. The c a a p l e s w«r« p r o c e s s e d according to the l e a c h a t e t e a t a sdescribed i n t h e S o l i d W a a t e G u i d e l i n e s . T h a r e s u l t a a r « t a b u l a t e d



: • • • • ! . ! « • . [ > i n | . < > n A | S e r v i . - e -
K . . ' . . . * "1007
PA'1*' I

B a g e l i n g P o i n t P o i n t

The vain** f r o s both p o i n t * a how a m f l r V o d « l * v f t t i o n ov«r th* b«t«-I i n e d a t a . A * • p o i n t o f c o n p a r t i o n t h e scan v a l u e o f P o i n t H J
ami P o i n t *2 combined ware o o f f i p t r e d w i t h t h e »e*n o f i d e n t i c a l p o i n t *. - o l l c . ' t e . l o n J u n o 2 1 a n d A u g u a t 1 1 . T h e a r i t h m e t i c »<tan o f a l l t h r e e* t r i p l e 8 t a t a b u l a t e d b»iow:

o f 8 - 1 1 - 7 6
<t«r. 7 , 2 I f f l 8-10-76

( . A f t e r
7.8

* Not a nean
T h e v a l u e s a r e r e l a t i v e l y s t a b l e acros s t h e s a m p l i n g . T h e f l t M ' t u -
a t i o n a « r e n o doubt l a r g e l y d u e t o g a n p l i n g t e c h n i q u e ! a n d v t f i a t t o nin tho a a n p l e a , e a p « c i a l l y th e amunt o f wa s t e in th e f r e e w a t e rf r a c t i o n o f t h * s o i l .
T h e s t a b l e p H v a l u a s t u g g e s t tha t t h e anaerobic a c t i o n l a p r o c e e d i n gin a r e l a t i v e l y ba lanced f a s h i o n .

A t t a c h j M n t a ; g a a p l e She«t0
f f k a t c h

.Qjc tober 12. 1976

~±±Hf ^ — ' 3 f t i f<f——*——-. ' 1 f tA p p f o v « d sf
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T E X A S f c A T E R Q U A L I T J ^ - * _
A U S T I N . T E X f s - * _ _ _ . J

TO: O*orqa B. Qreen, c h i e f , F i e l d Su
rROM: tog K c a r n e , D i s t r i c t _7 R e p r e s e n t a t i v e

e i e p p f f B l g*ryieg, w.c>0.

I N T E R - O F F I C E M E M O R A N D U M

On Sep t ember 2, 1976, an i n s p e c t i o n of the aubj«ct f a c i l i t y wasaadtt to c o l l a c t a g a j c p l e f r o m the waat« pond to d e t emi in t t the con'c e n t r a t i o n a of a e t a l a in the went*. A d d i t i o n a l l y , a t o i l a a a p l ef r o r e the wait* i r r i g a t i o n f i e l d wae c o l l e c t e d to determine i fl e a c h a t e fro» the coil aaaple was h igh in s e l e c t ive ne ta l c . Thea n a l y t i c a l r a a u l t e are tabulated below;

CdPbMi2nf i aCa

Pond »aate
90 ug/1S3 ug/1190 ug/1390 ug/1500 ug/11770 u g / 12590 ug/1230 ug/1.2 ug/1

S o i l Leachate
< 10 ug/1< 50 ug/1

1060 ug/1

oo

The data ahows no s i g n i f i c a n t concentrations in either s o a p l e ;however, in terse &t the concentration of natal* in theans lye ia f r c a the soil i t «« l f f l i g h t be sore sraaningrul.

A t t a c h a a n t : S f t S B p l *
W Q B - 3 3 Date October 23, 1976



T > X A S * A T F f » g . A I I T Y H O A R D
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t . - t . . . _ l _ _ g g p j r _ g _ s e _ n t _ a t i _ y e
S h y f i J a r . t n c p o e a l S a r v i c a , w . c . 0 . •39007, M a l l a r C o u n t y

f N T E H - O F F I C E M L ' M O H A N I U ' M

_ . .__ h e r e t o n a a a a p l e ahect s h o w i n g background m e t a l c o n c e n t r a t i o n s
i n t h e l e a c h a t e f r o m t h e t o p t o i l c o n p r t a i n g t h e S h e r i d a n w a a t a i r r i g a t i o nf i < - ; i . f h * a n a l y t i c a l da t« i i * t a b u l a t e d b « l o * f :

Cd
Pb
H i
Z n
BeCr

Mg
CU
H q
C«H a

T h i s i n f o n u t i o n i s §uh»it t«d « « f i l e d a t a

T K i p b
A t t a c h n e n t .

w g n - 3 3

S h e e t

< 10 ug/1
<^ 50 ug/1

30 ug/1
20 ug/1200 ug/1

< 20 ug/1
100 ug/1

10 ug/1
• 5 5 u g / 1

70
.98

oo

A p p r o v e d



T F X A S W A T E R Q i A I . I T Y l l f > A H l )
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T O G e o r g e E . G r e e r i j C h i e f , F i e l d S u p p o r t S e c t i o n _ | F i l e
T o n K e a r r . a . D i s t r i c t 7 R e p r e s e n t a t i v e

D i s p o s a l S < r v i c c _ r M . C . Q . A 3 9 0 0 7 _ r H c n p s _ t a a d

I N T E R O F F I C E M E M O K A N H C M
CO

I • I n t r o d u c j A o n ;

On December 9, 1 9 ? 6 , a c o m p l i a n c e i n s p e c t i o n of the o u b j e c tf a c i l i t y wae m«d« p r i o r t o p a r t i c i p a t i n g in a m e e t i n g - in
A u c t m •- r e g a r d i n g the d o l i n g p l a n a u b n u t t e d by S h e r i d a n on
O c t o b e r 8, 1976. Mr. D. S h e r i d a n , owner, was c o n t a c t e d .

X I . r_ ind i n g . i t :

1 . The a u r f a c e l e v e l o f t h e d i a p o a a l pond ha t r i s en o n l y
l S - 3 " s ince S a p t « a b « r 2 7 , 1976 d « a p i t « t h e recent heavyr a i n a The pond aarkar now measure* S O " .

2 . Once a g a i n , Mr. S h e r i d a n r e i t e r a t e d hio concern t h a t he
h a d r e c e iv ed n o r e spon s e f r o j a A u s t i n r e g a r d i n g t h e c l o s i n gp l * n s u b m i t t e d on October 8, 1976. Mr. S h e r i d a n w««
i n f o r m e d a m e e t i n g would b« h e l d in A u s t i n tho f o l l o w i n gd a y t o d i s c u s s j u s t t h a t i t en.

3. Oil on the o u r f a c a of th« p o n d s covered about Sx of thet o t a l area.
4. The i r r i g a t i o n sy s t ea haa not b«en used since S e p t e m b e r ,

1 9 7 6 , Th« we t w«ather , however, ha s a l s o p r e v e n t e d t h ec o m p a n y f r o m r ework ing t h e d i k e s a n d t i l l i n g t h a f i e l d s .<*

Date

oo

22
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5 . L a a c h a t e f r o m a t o i li r r i g a t i o n

PH
TD8
C l
COO

N o n e a t t h i s

th.
11-15-76

7,8
1600035967

P,«S«ab«r 22, 1976 .-—
o

T K : p b
/ . < / .

A p p r t f v i d



R U B Y G . S H E R I D A N ,
S H E R I D A N D ( S P O S A L S E R V ,C EP. O. Box 42

H E M P S T E A D , T E X A S 77443
, 1973

Texas Air Control Board General A p p l i c a t i o n
For: Excavated 0, 'ype Furnace Liquid W a s t e IncineratorA p p l i c a t i o n f or Cons truc t ion Permit

The F o l l o w i n g is a l i s t of chemical compounds which vlll be incinerated.The material s wlH be blended in receiving tanks prior to pro c e s s ing:
o7 V > l ! ! e n e - C f f j : f 7 , J , , . . . . . . . f i a * . v . - - • '

xylsne - G/- H;* 6 j - < =
acetone - CH COCH^ f l a s h point 15° Fj J

methyl i sobutyl ketone ( C £ L ) 2 CHCH COCEL f l a s h point 23° CJ 2 ^
omethyl ethyl ketone - CH C O C 2 H e f l a s h point 24 F

•+Jvarious a l c oho l s
water

The above chemicals when received as waste p r o d u c t s for inc inerat ion ares e l dom received as pure compounds , they usually coatain a mixture ofwater.
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A t t « n t l o n ,
78751

0116 c l l s n t .

l t a >

th

your

t r u l y y o u r S (

00

oo



1
A N A L Y S I S F O R L I Q U I D D I S P O S A L

. D i s p o s a l of marerl . i l f r o m tank number ?54 haa been d i s c o n t i n u e d . - 90X water , 37. oil
and b a l a n c e H y d r o c a r b o n * , H y d r o c a r b o n s consi s t o f - N a p h a , mineral o i l , v i r g i n o i l ,and N i t r o g e n .

2. T a n k number 154 d i s p o s a l m a t e r i a l . T h i s ma t e r ia l cons i s t of a p p r o x i m a t e l y 60% water
and 407. hydrocarbons and has a PH of a p p r o x i m a t e l y 8%. H y d r o c a r b o n s cons i s t of -
N a p h a , ca l c ium, mineral o i l , v i r g i n o i l , a n d benzine ,

3. T a n k B-127 d i s p o s a l m a t e r i a l . T h i s m a t e r i a l c o n s i s t s of a p p r o x i m a t e l y 95% water and
57. hydrocarbons and has a FH range of a p p r o x i m a t e l y 7-9, The hydrocarbons cons i s t
of - M i n e r a l , m e t h y n o l , b enz in e , and v i r g i n o i l .

4. T a n k number 1/-0614 d i s p o s a l m a t e r i a l . T h i s m a t e r i a l c on s i s t of a p p r o x i m a t e l y 60%
water and 40% hydrocarbons and has a PH range of a p p r o x i m a t e l y 7-9. H y d r o c a r b o n s
cons i s t o f - N a p h a , mineral o i l , v i r g i n o i l , n i t r o g e n .

5. B-32 « 50-907. w a t e r , 1-27, s u l f u r , 0.5-17 c a l c i u m . No
above 0.5% -- b a l a n c e hydro carbon s . H y d r o c a r b o n s cons
N a p h a , mineral o i l , a n d v i r g i n o i l .

* i n o r g a n i c e l e m e n t s
t - N i t r o g e n , c a l c i u m OJ

CO
6. T - 1 9 X — 20-507, w a t e r , 1-5?. s u l f u r . No o t h e r i n o r g a n i c e l e m e n t s ab^ve 0.5%,

hydro carbon s . H y d r o c a r b o n s c o n s i s t o f - N a p h a , R i i n e r a l o i l , v i r g i n o i l , a n d N i t r o g e n " 1 "O
7. T - 2 3 - X — An a l l i n o r g a n i c aqm-ous s a l t s o l u t i o n o f 157, s od ium c h l o r i d e and s o d i u r O

a l u m i n a t e , s od ium H y d r o x i d e . .
8 . H - 6 - - A l l water a n d h y d r o c a r b o n s . N ' o m e t a l s , s u l f u r , e t c . H y d r o c a r b o n s c ons i s t o f -

motor o i l , s t o c k , c a l c i u m , C 1? cur .
9 . p - 6 1 - - A l l hy i lmc . - i rhun*; . N . I i m - t . i f : . , s u l f u r , e t c . H y d r o c a r b o n s r n i i N i s l o f - N / i p f r n ,

m i n e r a l o i l , v i r g i n o i l , m o t o r o i l ' l o c k , / i n j n i t r o g e n .
1 0 . C - O I - " A n aqueous s o l u t i o n o f c a l c i u m r / i r h u i t a l c . f*07* w a t e r , c a l c i u m c a r b o u n l n ,

Organic - 17 , s u l f u r , 1 0 / ' c . i l c i u m , m o l o r o i l s t o c k .
1 1 . 2 3 / A - - 3 8 % T o l u e n e , 1 6 ^ D I - N - B u t v l L t h c r , T L B u t a n o l , b a l a n c e o i l .
12 . The a p p r o x i m a t e c o m p o s i t i o n o f tin- w a s t r m a t e r i a l you ar e o b t a i n i n g from our t a n k .

C-435 Is a s f o l l o w s : 80? !bO, 15V s a l e , 57 , o r g a n i c , whi ch c o n s i s t o f A m n o n i a ,
S u l f u r , c a l c i u m , a n d m o t o r o i l s t o c k ,
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N o p o i v o l i l o r i n a t o d l u p h o n y I - - S X ' H ' s ) were f o u n d ,l o n u cha in a l i p h a t i c . uu l . i n i : u t u - d v d r o c a r b n n s . T h e c o n t a i n e d
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S a m p l e : S h e r i d a n D i s p o s a l
C i t y / C o u n t y : H e m p s t e a d / l v ' a l l e r
D e s c r i p t i o n : H y d r o c a r b o n s on s o l i dabsorber

A C L Number:
Del ivered By:

S a m p l e d :

2518

L A B O R A T O R Y A N A L Y S I S

M a s s s p e c t r a o f t h e s u b j e c t s a m p l e i n d i c a t e d t h e p o s s i b l e p r e s e n c e o ft h e f o l l o w i n g c l a s s e s o f c ompound s :
A l c o h o l s
A c i d s
Ke t one s
F t hers
h s t c r s
C y c l i c o r g a n i c s w i t h 0 and N r e p l a c i n g C in the r i n gas -Aci! as h e i n j : a t t a c h e d to the r ing .
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A t t a c h e d h e r e w i t h « r « t w o ( 2 ) i f t f l p l * §he«t» r e l a t i n g t h e natalp a r a m e t e r s f o u n d i n t h e s l u d g e * f r o m t w o ( 2 ) l o c a t i o n s i n t h eS h e r i d a n d i s p o s a l p i t : t h e n o r t h e n d a n d t h e south end.
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In
f b
Cu
Cr

Cd
P«st ic id«»

633.8 a g / K g
537 ,1 mq/Kg

91.1 mg/Vg
1&3.1

69.5
403.3

S o u t h
115.6 » g / K g
365.3 »9/Kg

33.5
300.6

76.3
647.4

2.3

75.0
50.0
50*0

iOO.O
50.0

2.0

O
O



I N T E R - O F F I C E M E M O R A N D U M

t t b u l . t a d
with pr.viou. l y e o l l . c dth. .urf.e. l.v.l of th.«,lch indie.t.. .pprox<Ji.po.«l of through th,

PH
GOD, m g / 1
»OD, rag/1
' I O C , t t g / 1
T D S , t t g / 1C l , rag/1
C o n d u c t i v i t y , »g/l

6.233700
7000

> 6400
23000

5000
20000

«n«lytic.lth. d l t . i.
. On

of h« b.«,

9-6-75
6.427980

> 3220
21310
4400

17500

O

O
O

O c t o b f l i r 12, 1976
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A t t a c h e d h e r e w i t h * r « t w o ( 2 ) i a n p l e «h«*ti r e l a t i n g t h e & e t a lp A r a r a e t e r * f o u n d i n t h e a l u d g e i f r o m t w o ( 2 ) l o c a t i o n * i n t h eS h e r i d a n d i i p o s a l p i t : t h e nor th e n d a n d t h e south end.A d d i t i o n a l l y , a p e a t i c i d e scan waa «l«o mad*, in covpar iaon, thed a t a i a t a b u l a t e d a l o n g w i t h t h e E P A ' s i i a i t e f o r B M t a l t f ound i n*edin«nt a a f t l e a *

Zn
>b
Cu
cr
M i
Ba
cd
P«at i c id«B

633.8
537.1

91.1
103,1

$$.5
403*8

1.9

j o j a t h ,
115.6 » g / K < j
365.3 e g / K g

33,5 mq/Kg
300.6 t t g A g

76.3 f i g / K g
f i g / K g

2*3

SPA
^̂*

' 5 . 0 n g / K g
50.0 a>g/Kg
50.0 ag/Rg

100. 0 n g / K g
50,0 ta^/Kg



H f r
W A T E R Q U A L I TA U S T I N . T E X

TO:

S U B J E C T : - g p g t e a d

I N T E R - O F F I C E M E M O R A N D U M

A* part of th« ongoing survei l lance of the S h e r i d a n ' s land i r r i g a t i o np r o j e c t , fin inspec t ion of the sit* was aude on September 1, 1976 toc o l l e c t water «nd soil s t ap l e s nec««»ary to gau?« both the « f f « c t i v « -
neea 4\nd tha impact of th« d i n p o a s l t«chniqu«. A d d i t i o n a l l y , twoBerroud* ^rasa f l a m p l « a w*r« eo l l«c t*d - on« f r o m the t d i t p l o t and onefor control p u r p o s e s , to d«t*ct any poaa ib l« uptake of m e t a l s in thev e g e t a t i o n cover over the i n i t i a l t eat area. Tha a n a l y t i c a l d a t a iat a b u l a t e d and auznnariced b«lov. Where p o o s i b l e , the d a t a is comparedwith p r e v i o u s l y co l l ec t«d e a w p l o a to note any changes* On S e p t f t n b e ? 1,the sur fa c e level of the pond had dropped 40 inches eince June 1,wi.ich indi ca t e s approx ina t e ly 12 B i l l i o n gai lona of vastewater haa beendi spo s ed of through the irrigation aystea.

oo

PHCOD, mg/1SOD, m g / i
T O C , mg/1T O S , mg/1Cls mg/1C o n d u c t i v i t y , &*?/!

33700
7000

> 6400
23000

5000
20000

6.4
27980

> 3220
21310
4400

17500

W Q B - 3 3 Date 1976



T E X A S W A T E R Q U A L I TA U S T I N . T E X

t P l g t r l c t 7 _ R e p r e * e f i t a t

1 N T B R - C F F I C E M E M O H A N D U M

on septenber 2, 1976, an inspec t ion of the s u b j e c t f a c i l i t y wasmade to c o l l e c t a s f t s t p l e f r o a th« waste pond to determine the con-c e n t r a t i o n s of B e t a l s in the waste. A d d i t i o n a l l y , a soil s a a p l sf r o m the waste i r r i g a t i o n f i e l d was c o l l e c t e d t o determine i fl a a c h a t e f r o r a the soil saap l e was h igh in s e l e c t ive aetaie» Thea n a l y t i c a l r e s u l t s are t abu la t ed below;
Pond

CdPb
H i2nBaCaHScu

90 ug/168 ug/1190 ug/1390 ug/1500 ug/11770 ug/1
2590 ug/1330 ug/1.2 ug/1

S o i l f r ea cha ta
< 10 ug/1< 50 ug/1

10€0 ug/1

The d a t a shows no s i g n i f i c a n t concentrations in eitherhowever, in teras of the concentration of K e t & l a in the so i l ,a n a l y s i s frc* the soil i t s e l f f t i g h t b* sore m e a n i n g f u l «

in

Oo

T K s p b
A t t a c h M c n t :

W Q B - 3 3



S h e c i d a a D i i p o a a lJ u n e 7, 1979P a g e 2

4. A n a l y a e a of water s a a p l a a c o l l e c t e d fro* tha pond arat a b u l a t e d below. Aa a point o f c ompar i s on , s i m i l a rdata f r o a tha S e p t e m b e r 2, 1976 a a a p l i n g Is aiao H a t e d .

A p r i l 27, 1979 S e p t e m b e r 2, 1974

Ph
TOC
CCO
T O SclCond.
Aaeapb

H
ZnBaCr•9CuA g

5.6
7900

32000
2 2 5 9 34800
170002330

210
1240
9000

300
260

5500
1170
<0.2

u g / l
u g / 1u g / l

u g / i

u g / lu g / X

6.2>6400 t o g / 133700 eg /123000 t o g / 15000 t o g / 120000 t o g / 1
1770 u g / l88 u g / l190 u g / l

390 u g / l500 u g / l
2590 u g / l

230 u g / l
<0.2 u g / l

oo

5.

The q u a l i t y of the waste in the pond - w i t h one ex-c e p t i o n * i s g e n e r a l l y s t a b l e . The pH of t h a . p o n dwater cont inues to d e c l i n e . Tha pH has s t e a d i l y de~ *c l i n a d f r o m a 1976 r ead ing of 7.2 to thr, pre sent 5.6.The cause is unknown, the d e c l i n e in the pH hasp r o b a b l y a lao con tr ibu t ed to the increase in the con-c e n t r a t i o n s o f s e l e c t i v e m e t a l s AS w e l l , no tab ly 2n, Pb,
and Cu.
S a m p l e s were a l a o eo l l e c t«4 f r o m two of the threegroundwat er moni tor ing w a l l a ad ja c en t to the d i s p o s a l.x>nd. The th ird wel l - the south wel l located *of the pond - waa not f u n c t i o n i n g p r o p e r l y and nwaa ob ta ined , a n a l y t i c a l d a t a attached «*ehowa that the q u a l i t y of the s h a l l o tr e l a t i v e l y s tab l e since the laa t s a m p l i n g in Dsces&«r,
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S O U T H E R N P E T R O L E U M L A B O R A T O R I E S , I N C .

A l p h a Environmental L a b o r a t o r i e s(Resourc e s E n g i n e e r i n g )#11 Greenway P l a z aS u i t e 1724H o u s t o n , T e x a s 77046
A t t e n t i o n : Bo B l a n k f i e l d or G r e g L. M a u p i n

C e r t i f i c a t e N u m b e r : 064911I n v o i c e N u m b e r : 159950A p r i l 13 , 1984

CD

O
o

S a m p l e D e s c r i p t i o n : L a b N o . 4926-B
C o m p o s i t e o f L S - 2 , 3 , 5 , 7 , 8P r i o r i t y P o l l u t a n t sD a t e S a m p l e d : 3 / 2 7 / 8 4D a t e Rece ived: 3 / 3 0 / 8 4

The above d e s c r i b e d s a m p l e wa s a n a l y z e d f o r i t s c o n s t i t u e n t s by p a c k e dcolumn and c a p i l l a r y column ga s c h r o m a t o g r a p h y / m a s s s p e c t r o m e t r y .E n c l o s e d are c h r o m a t o g r a m s , l i b r a r y m a t c h e s and the l i s t s o f th er e l a t i v e q u a n t i t i e s o f the c o m p o n e n t s in the two a n a l y s e s .
P r i m a r i l y t h e s a m p l e s conta in a wide array o f a l l t y p e s o f c o m p o n e n t sin very h igh c o n c e n t r a t i o n s . The m a j o r component c ou ld not be i d e n t -i f i e d ( t h e mass s p e c t r u m i s e n c l o s e d ) and i s 1.32 o f th e s a m p l e .

T h e s a m p l e c o n t a i n e d a f u l l range o f a r o m a t i c s , e . g . , benzene ( 4 8 0 p p n i )t o l u e n e ( 1 7 5 0 p p m ) , e t h y l b e n z e n e ( 7 4 0 p p m ) , x y l e n e s ( 2 7 0 0 p p m ) , s t y r e n e( 5 0 0 p p m ) , n a p h t h a l e n e ( 4 1 0 p p m ) a n d m e t h y l n a p h t h a l e n e s ( 6 5 0 p p m ) .
T h e s a m p l e c o n t a i n e d c h l o r i n a t e d s o l v e n t s e . g . , t r i c h l o r o e t h y l e n e( l O O p p m ) a n d t h e t e t r a c h l o r o e t h y l e n e ( 6 0 p p m ) .
T h e s a m p l e a l s o c on ta ined a f u l l array o f p h e n o l s : p h e n o l ( 1 1 5 0 p p m ) ,n e t h y l p h e n o l ( 1 5 0 p p r a ) , a n d d i m e t h y l p h e n o l s ( 5 8 0 p p m ) .
A l s o t h e s a m p l e c o n t a i n e d P C B ' s : A r o c l o r 1242 ( 1 4 3 p p m ) a n d A r o c l o r 126(( 4 4 p p m ) .

If we can be of any f u r t h u r service p l e a s e c on tac t me at 7 1 3 / 6 6 0 - 0 9 0 1 .
S i n c e r e l y , /

BOH Mtsrt
701 B1
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R I C D A T A : A L P H A E X T A #4709 S C A N S8 4 / 1 1 / 8 4 I 6 s 4 8 ? 0 0 CALI: CAL41I84 #3 OUT OFS A M P L E S 2 U L I N J . - S P L I T - 4 C M S : 1 0 M L SCONDS.s 35/4-325@4— HP 29 PSI
RANGE: C 1.S008 LABEL: N 0, 4.0 GUAM: A 0, 1.0 J 8 BASE;

1 TO 12011 TO 6000
20/ 3

50010:80 13.-20 00^00



D A T A : A L P H A E X T A #4?096 4 / 1 1 / 8 4 16s48?00 C A L I : C A L 4 1 1 8 4 # 3S A M P L E S 2 U L I N J . - S P L I T - 4 C M S : 1 0 N L SC O N O S . : 35/4-325e4--HP 2 9 P S I
RANGE? G $,6000 LABEL: H 0, 4.0 SUAN: A 0, t.6 J 8 BASE: U 20i 3

SCANS 1201 TO 2401OUT OF 1 TO 6000

12?5 215?
15?41495 4 , fl , i?64irr^-^r^-A^/VAJ^.

1906



6 4 / 1 1 / 8 4 I 6 s 4 8 s 8 0sss. C

£ L f H A E X T f i #4789" SCANS 2481 TO! ™

2531

2466

2651
2600 2718 2885 3244 3329 342?
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DAT*: ALPHAEXTA 14709 SCANS 4801 TO 600004/11/84 16:48:00 CALI: C A L 4 1 1 8 4 »3 OUT OF 1 TO 6000S A M P L E ? 2 U L I N J . - S P L I T - 4 G M 5 M 8 M L SC Q N D S . s 3 5 / 4 - 3 2 5 6 4 — H P 2 9 P S I
RANGES G 1,6888 LABEL: H 0, 4.0 QUANs ft 6, 1.8 J 6 BASE: U 20, 3

793S00.

5413 5481 574! 5934
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. , T A ; A L P H A E X T A . T I0 4 / 1 1 / 8 4 16:48:00
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NO
123
4
5
6
7
S
9

10
1112
1314
15
16
718

19
20
2122
23
24
25
2627
2629
3031
32
33
3435
36
3738
39
4041

44

N A M E

M^

46

G
B E N Z E N E -
C Y C L O B U T A N E . E T H E N Y LE T H E N E i T R I C H L O R O - ^H E P T A N E
1 - P E N T E N E . 2 . 4 , 4 - T R I M E T H Y L -

E T H E R / P R O P E N Y L P R O P Y LC Y C L O H E X A N E , M E T H Y L -
2 - P E N T A N O L i 4 - M E T H Y L -
B E N Z E N E , M E T H Y L -
H E P T A N E . 3 - M E T H Y L -
C Y C L O H E X A N E * 1 * 3 - D I M E T H Y L - , C I S -
C H L Q R I N E O X I D E < C L 0 2 )U N K N O W N
C Y C L Q H E X E N E , 4 - E T H E N Y L -
C Y C L O H E X A N E * E T H Y L -
B E N Z r . N E * E T H Y L -
B E N Z E N E . 1 . 3 - D I M E T H Y L -C Y C L O B U T A N Q N E . 2 , 3 - D I M E T H Y L -
B E N Z E N E . E T H E N Y L -
B E N Z E N E * I . 2 - D I M E T H Y L -N O N A N E
B E N Z E N E . U - M E T H Y L E T H Y D -
3 - C Y C L O H E X E N E - l - C A R B O X A L D E H Y D E3 - H E P T E N E . 2 - M E T H Y L - . ( E ) -
C Y C L Q H E X A N O L , 2 - M E T H Y U - * P R O P I O N A T E . T R A N S
4H-1* 2* 4 - T R I A Z Q L E , 4 - M E T H Y L -U N K N O W N
B E N Z E N E . P R O P Y L -
B E N Z E N E , i - E T H Y L - 3 - M E T H Y L -
B E N Z E N E . 1 - E T H Y L - 4 - M E T H Y L -
P H E N O L — //5"0 frr<*
B E N Z E N E . 1 , 2 . 3 - T R I M E T H Y L -
H E X A N E . 1 , l ' - O X Y B I S -
N Q N A N E . 4 - M E T H Y L -
U N D E C A N E , 3 - M E T H Y L -
B E N 2 E N E . < 1 H1ETHYLETHENYL ) -
N O N A N E i 3 - M E T H Y L "
C Y C L O H E X A N E , 1 , 3 , 5 - T R I M E T H Y L -
2 - H E X E N E . 2 - M E T H Y L -
U N K N O W NC Y C L O B U T A W £ . 1 . 2 - B I S < M E T H Y L E N E > -B E N Z E N E , 1. 2* 4 - T R I M E T H Y L -U N K N O W N1 - P E N T E N E i 3 - E T H Y L *
C Y C L O H E P T A N O N E . 4 - M E T H Y L - . ( - ) -
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N O N A M E
4 7 H E X A N E , 2 , 4 - D I M E T H Y L -
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RESOURCE E N G I N E E R I N G L A B O R A T O R I E S
QUALITY CONTROL LOG

M E T H O D O F A N A L Y S I S ^ > 3 A ^ / ' a P A R A M E T E R
A N A L Y S T £ & D A T E

S T A N B A R D S / B L A N K A B t t f t M C E S T A N D A R D S

P R O J E C T # / L A B N U M B E R S _
I N T H I S R U N

M A T R I X

C Q N C . S T D . C O N C . P E R C E N T D E V I A T I O N

Q U A L I T Y C O N T R O L S P I K E S
LAB I-SAMPLE ID f

. P E R C E N T R E C O V E R Y C A L C U L A T I O N :
R E P L I C A T E P E R C E N T P E R C E N T P E R C E N T S T D . T H E O R E T I C A L S P I K E T H E O . ^ P E R C E N T
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RESOURCE E N G I N E E R I N G L A B O R A T O R I E S
Q U A L I T Y C O N T R O L L O G

M E T H O D O F A N A L Y S I S rrtt *.<k. PARAMETER /C/
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<2S7 /,&%, >̂5̂  ,.^5-a 7£~2* /OQ,6
~5T>2» ' /O0.t>

3^r '/7^.r / ~7Q *J>
fjg%-

/0/.9&

T I M E A N A L Y S T T 0 0 1 8 7 9 QC APPROVAL ^\^^ -^/^^^^



R E S O U R C E E N G I N E E R I N G L A B O R A T O R I E S
Q U A L I T Y C O N T R O L L O G

KETHOB OF ANALYSIS <? PARAMETER M A T R I X
A N A L Y S T D A T E f V -
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iAB ^-SAMPLE ID # CONC.

. . PERCENT RECOVERY CALCULATION";
R E P L I C A T E P E R C E N T P E R C E N T P E R C E N T

C O N C .
S T D . T H E O R E T I C A L S P I K E T H E O . ^ P E R C E N T
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. R E S O U R C E E N G I N E E R I N G - A B O R A T O R I E SQ U A L I T Y C O N T R O L L O G

C O N C . S T D . C O W C . P E R C E N T D E V I A T I O N

Q B A L I W C O N T R O L S P I K E S
C O N C

. . . . P E R C E N T RECOVERY C A L C U L A T I O N }
R E P L I C A T E P E R C E N T P E R C E N T P E R C E N T S T D . T H E O R E T I C A L S P I K E T H E O . P E R C E N T
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1 R E S O U R C E E N G I N E E R I N G L A B O R A T O R I E S
QUALITY CONTROL LOG

M E T H O D O F A N A L Y S I S P A R A M E T E R M A T R I X
A N A L Y S T ftfctA~4&£~-.^^ DATE 3~30-%Y TIME Q7SO
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Q U A L I T Y C O N T R O L S P I K E S
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. P E R C E N T RECOVERY C A L C U L A T I O N ;
R E P L I C A T E P E R C E N T P E R C E N T P E R C E N T S T D . T H E O R E T I C A L S P I K E T H E O . P E R C E N T
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' R E S O U R C E E N G I N E E R I N G L A B O R A T O R I E S
Q U A L I T Y C O N T R O L L O G
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"a.*? yewvgz
o?.QQ Sto<y^
/-

&£. fc
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I N T H I S R U N

Q U A L I T Y C O N T R O L S P I K E S
LAB ^ - S A M P L E 10 I CONC

R E P L I C A T E P E R C E N T
C O N C .

P E R C E N T RECOVERY C A L C U L A T I O N :
P E R C E N T P E R C E N T S T D . T H E O R E T I C A L S P I K E T H E O . ^ P E R C E N T
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M E T H O D O F A N A L Y S I S

' . R E S O U R C E E N G I N E E R I N G ' L A B O R A T O R I E S
QUALITY CONTROL LOG^

P A R A M E T E R
A N A L Y S T

C A L I B R A T I O N S T A N D A R D S / B L A m C A B S O R B A N C E
//. 0 O

3.S, oo

PROJECT #/LAB NUMBERS^
I N T H I S R U N

0*0'*

, 3

_^ r /&^u*fcKs~* D A T E J -
S T A N D A R D S
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C O N C . S T D . C O N C . P E R C E N T D E V I A T I O N
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3.08
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3,0
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Q U A L I T Y C O N T R O L S P I K E S
L A B # - S A M P L E ' I D # C O N C .

, / : ' / ' . , P E R C E N T RECOVERY C A L C a L A T I O N :
R E P L I C A T E P E R d E N T ' ' : P E R C E N T P E R C E N T

C O N C .
S T D . T H E O R E T I C A L S P I K E T H E O . ^ P E R C E N T
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-a jSgm
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' R E S O U R C E E N G I N E E R I N G L A B O R A T O R I E S
Q U A L I T Y C O N T R O L L O G

M E T H O D O F A N A L Y S I S A. ft P A R A M E T E R M A T R I X
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0

o
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Q U A L I T Y C O N T R O L S P I K E S
LAB # - S A M P L E ID $ CONC.

. PERCENT RECOVERY CALCULATION:
R E P L I C A T E P E R C E N T P E R C E N T P E R C E N T S T B . T H E O R E T I C A L S P I K E T H E O . P E R C E N T
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.
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M E T H O D O F A N A L Y S I S //. ft

R E S O U R C E E N G I N E E R I N G L A B O R A T O R I E S
Q U A L I T Y C O N T R O L L O G

P A R A M E T E R

P R O J E C T ^/LAB S O M B E R S
I N T H I S R U N
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A B S O R B A N C E

O.o/o
&-00&

7 ,

M A T R I X
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£.07

- • • -

<2.2O%
-S'G, %

Q U A L I T Y C O N T R O L S P I K E S
LAB t f-SAMPLE ID i

. P E R C E N T R E C O V E R Y C A L C U L A T I O N ;
R E P L I C A T E P E R C E N T P E R C E N T P E R C E N T S T D . T H E O R E T I C A L S P I K E T H E O . ^ P E R C E N T
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M E T H O D O F A N A L Y S I S / I .

• RESOURCE E N G I N E E R I N G L A B O R A T O R I E S
Q U A L I T Y C O N T R O L L O G

P A R A M E T E R
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/,&? >/*

Q U A L I T Y C O N T R O L S P I K E S
LAB J-SAMPLE ID # C O N C .

. PERCENT RECOVERY CALCULATION:
R E P L I C A T E P E R C E N T P E R C E N T P E R C E N T

C O N C .
S T D . T H E O R E T I C A L S P I K E T H E Q . J P E R C E N T
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X
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HETHOD OF ANALYSIS

RESOURCE E N G I N E E R I N G L A B O R A T O R I E S
QUALITY CONTROL LOG

P A R A M E T E R
A N A L Y S T €

C A L I B R A T I O N S T A N D A R D S / B L A N K A B S O R B A N C E
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RESOURCE E N G I N E E R I N G L A B O R A T O R I E S
Q U A L I T Y C O N T R O L L O G
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O.
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3.

Q U A L I T Y C O N T R O L S ? I K E S
LAB I-SAMPLE ID i CONC R E P L I C A T E P E R C E N T

P E R C E N T RECOVERY C A L C U L A T I O N :
P E R C E N T P E R C E N T S T D . T H E O R E T I C A L S P I K E T H E Q . P E R C E N T
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T I M E A N A L Y S T &4*£>6~*. 0 0 1 8 9 2 QC APPROVAL



' R E S O U R C E E N G I N E E R I N G L A B O R A T O R I E S
Q U A L I T Y C O N T R O L L O G

M E T H O D O F A N A L Y S I S
A N A L Y S T

C A L I B R A T I O N S T A N D A R D S / B L A N K A S S O R 5 A N C E. . . . . . . ^ .
ff*~K

/,£>O 4>s«-/v^00 ,,^ rf
... £̂7̂  SJ'*-i"

, ft-C&O&,oo?
G*o1(=>
0*0^

P80JECX # / L A B N U M B E R S .
• I N T H I S R U N

P A R A M E T E R
D A T E

S T A N D A R D S

M A T R I X

C O N C . S T 0 . C O N C . P E R C E N T D E V I A T I O N
&, 000

3.87

j^-a**~jys.

Q U A L I T Y C O N T R O L S P I K E S
L A f l ^ - S A M P L E I I ) # C O N C .

. P E R C E N T RECOVERY C A L C U L A T I O N ' :
R E P L I C A T E P E R C E N T P E R C E N T P E R C E N T S T D . T H E O R E T I C A L S P I K E T H E O . ^ P E R C E N T

C Q N C , D E V I A T I O N ( S A M P L E • C O N C . ) • * - ( S T A N D A R D • C O N C . ) - C O N C . C O N C . CONC."RECOVERY
- Q & £>.??o SO

T I M E A N A L Y S T 0 0 1 8 9 3 QC APPROVAL xg.



' R E S O U R C E E N G I N E E R I N G L A B O R A T O R I E S
' • f QUALITY CONTROL LOG

' . METHOD OF ANALYSIS /£. // PARAMETER .' / V/n. MATRIX <^s*&/£pUtf _...... . : . . . - - - • - . . . / /
ANALYST G/tftUtti*. DATE */~f-$f TIME £<?^S"~ r

C A 1 I B R A T I O N S T A H B A S B S / B L A N K
iD/ i/*t C / t - ' ^ -*

!7 ** j»v

£-.00

., vABSORBANC5 . - 1 STANDARDS . • C O N C . STD. C O N C .
fl t>&&\^ »'

6.03^
&/0Y

0./£3

PROJECT # / L A S HUM3ERS ¥?$¥ & , <J * *7> £a

*

4

fj r /j**f*f ^^ f i - ^

/ 00
3,0&
^00

fi.ooi/.ov
s.ot

P E R C E N T D E V I A T I O N

&& %
Z33 %
f V* ^\ &.f ~ v V_^ /o

ts9*&A ' "
• I K T H I S R U N \ f 0 /

Q S I A L I T Y C O N T R O L S P I K E S
1-SAMPtE ID 9 CONC,

. r . . , , , , - , P E R C E N T RECOVERY C A L C U L A T I O N ;
R E P L I C A T E P E R C E N T " . P E R C E N T P E R C E N T . ' S T D . ' T H E O R E T I C A L S P I K E T H E Q . ^ P E R C E N T

C O N C . D E V I A T I O N ( S A M P L E " C O N C > ' ) - i - ( S T A K D A R D ' C Q N C . ) - C O N C , C O N C . C O N C . " R E C O V E R Y
y f a y - .2tf<fr?~¥

...

__

I.W6-%o
;

^.53' i <9:3/
5-.7-T

JTO / ^<^?' • '^<P - ^^ j . ^ ' 1
• 3.3?

•
-

'??.€>%

9

T I M E A H A L Y S T f 0 0 1 8 9 4 i j f i APP«nwr.



' R E S O U R C E E N G I N E E R ! ^ L A B O R A T O R I E S
Q U A L I T Y C O N T R O L L O G

METHOD OF ANALYSIS

/.GO
3- &&. Co

PROJECT I / L A B N U M B E R S ^
1H THIS RUN

A/ \t
A N A L Y S T

A B S O R B A N C E

o. /

P A R A M E T E R
D A T E

S T A N D A R D S

M A T R I X
T I M E

C O W C . S T D a C O N C . P E R C E N T D E V I A T I O N

X 02

Q U A L I T Y C O N T R O L S P I K E S
L A B I - S A M P L E I D t f C O N C ,

, . , P E R C E N T RECOVERY C A L C U L A T I O N :
R E P L I C A T E P E R C E N T P E R C E N T P E R C E N T S T D . T H E O R E T I C A L S P I K E T H E O ^ P E R C E N T

C O N C , D E V I A T I O N • ( S A M P L E • C O N C . ' ) + ( S T A N D A R D • C O N C . ) - C O N C . C O N C . C O N C . RECOVERY
f.33 S~0 ' 1.33. "3. /*?

A N A L Y S T 0 0 1 8 9 5 QC APPROVAL ~



.METHOD OF A N A L Y S I S ^ ? / ? x

RESOURCE E N G I N E E R I N G L A B O R A T O R I E S
Q U A L I T Y C O N T R O L L O G

P A R A M E T E R
A N A L Y S T

C A L I B R A T I O N S T A N D A R D S / B L A N K A B S O R B A N C E

PROJECT # / L A B
I N T H I S R U N

N U M B E R S

S T A N D A R D S

*/

M A T R I X
T I M E

C O N C . S T D . C O N C . P E R C E N T D E V I A T I O N

Q U A L I T Y CONTROL S P I K E S
LAB f - S A M P L E ID # C O N C .

. P E R C E N T RECOVERY C A L C U L A T I O N ;
REPLICATE PERCENT . PERCENT PERCENT

C O N C . D E V I A T I O N ( S A M P L E • C O N C . ) - f ( S T A N D A R I ) •
S T D . T H E O R E T I C A L S P I K E T H E O . ^ P E R C E N T
C O N C . ) - C O N C . C O N C . C O N C . " R E C O V E R Y

A N A L Y S T 0 0 1 8 9 6 QC



RESOURCE ENGINEERING INC.
P R O J E C T MO.

A N A L Y T I C A L C O S T .
M I L E A G E C O S T

SAMPLED BY 7-3 HOURS R A T E C O S T
D A T E S A M P L E D L A B N O .
D A T E R E C E I V E D R E S U L T S T O
D A T E C O M P L E T E D P R O J E C T M A N A G E R

S U B T O T A L
D I S C O U N T ^

T O T A L C O S T
S A M P L E D E S C R I P T f O N / P A R A M E T E R

** 8.7 . r / . f c tjbD5 -re /x.x rv? 9Z7
7 f/7 /.f?

$.0 ft.? £44
/*/. 7.1 SS3&

V*^^""\^XY5^^^^^^^y~ 71

T E S T E D B Y
A N A L Y S I S C O S T lev / C D

0 0 1 8 9 7 ?£



C L I E N T
P R O J E C T NO.
SAMPLED BY

IS RESOURCE ENGINEERING INC, ANALYTICAL COST^
M I L E A G E _ _ _ _ _ _
HOURS R A T E

C O S T _
C O S T

D A T E S A M P L E D L A B N O .
D A T E R E C E I V E D . R E S U L T S T O
DATE C O M P L E T E D P R O J E C T M A N A G E R

S U B T O T A L ^
D I S C O U N T ^

T O T A L C O S T
S A M P L E D E S C R I P T I O N / P A R A M E T E R

3 63
</ *-/ O.tv fol-

32-9
-7

fi *- Ml

TESTED BY
A N A L Y S I S C O S T IbO /JO

0 0 1 8 9 8



C L I E N T _________
PROJECT NO. y?£y ot
S A M P L E D BY______

RESOURCE ENGINEERING INC.

D A T E S A M P L E D LAB NO.
D A T E R E C E I V E D . R E S U L T S T O
D A T E C O W P L E T E D _ P R O J E C T M A N A G E R

A N A L Y T S C A L C O S T .
M I L E A G E
H O U R S R A T E

C Q S T _
C O S T

S U B T O T A L
D I S C O U N T ^

T O T A L COST
S A M P L E D E S C R I P T S O N / P A R A M E T E R

•*/,&&(
•</£)##"60 W

yf *j&r
•I mi i « 1 1 l i f P ' - ' i ^ * ^ 1 r 1 f f p l S

T E S T E D BY
A N A L Y S I S C O S T

0 0 1 8 9 9



CUE NT RESOURCE ENGINEERING INC. ft *»

P R O J E C T NO.
A N A L Y T I C A L C O S T
M t L E A G E C O S T

SAMPLED BY H O U R S R A T E C O S T
D A T E S A M P L E D LAB NO.
D A T E R E C E I V E D R E S U L T S T O

S U B T O T A L
D I S C O U N T

DATE C O M P L E T E D PROJECT MANAGER 32 .
S A M P L E D E S C R I P T I O N / P A R A M E T E R

/ «Lst*>£>F**?s*< *̂ Ê̂ S *V {*£>>**&
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S O U T H E R N ^ P E T f O L E U J f L A B O R A T O R I E S , I N C *

f co .H O U S T d H . P.O. 60S l ing f.Q. 8OZ P.O. BOH K8 f.o. BOX tu.a
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J . •* .

S A M P L E
0-5* S o l i d s 0.5Z S o l i d sS £ P A R A T l O g _ P H O C g D U R g _ . R E S U L T S ;

' R A C T l O M _ T O j g T E S T E D ; I""] L i q u i d
N o t e : I f l i o u l d f r a c t i o n I s u s ed , proceed d i r e c t l y t o a n a l y s i s - n o e x t r a e C l o a l a

; u i f e d . I t e m s 4 through 11 p e r t a i n to e x t r a c t i o n of s a m p l e s c o n t a i n i n g s o l i d s * 0*52.
S I Z E R £ D U C T r O N J R £ Q U I R £ j D ; Y e s ( g N o

' W E I G H T O F S A M P L g g
W E I G H T O F D I S T r W A T E R ADD£^j:i6
T I M E A C I T A t l O H . j E C U K ;

S a a p l e W t : » ) ;

F I R S T p H H E A S U T f f l C E N T (One m i n u t e a f t e r a g l t a t l p n I s b e g u n )

*5_ K A c e t i c Acid a d d e d to ob ta in pH of 5.0 ± Q.2; ^v,
c

S E C O M )
Tlrae^ a g i t a t i o n r e s t a r t e d ;

( 1 5 t p l n u t e s a f t e r I n i t i a l a g i t a t i o n ) ;
I n i t i a l

b. Amount of _Q> 5 K f A c e t i c A c i d a j d e d _ t o__o> ta i_n_pH of 5-0 ± 0-2
C . T l i o e a g i t a t i o n

r-
KN
O
T-oo

T H I R D p H M _ E A S U R £ f f f i N T ( J O minute s , a f t e r I n i t i a l a g i t a t i o n ) ;
a. I n i t i a l pH: ̂
h. Amount of 0.5 N Acet i^c : _ A c i d a d d e d to ob ta in pH of 5-0 ± 0*2;

• c" Tl m e ag It a t i o n r e s t a r t e d ; /t't/'ig'
F O U R T H p H H E A S U R Q f f i K T ( 6 0 m i n u t e s a f t e r i n i t i a l a g i t a t i o n ) ;

a- I n i t i a l pgs V- Y
of 5.0b . Amount o f _ Q * . 5 _ N _ . A c e t i c _ A c l d _ a j d l d e d t o o b ta in 0.2;

c" T i t a e a g i t a t i o n r e s t a r t e d ; W ' V 5^
N o t e ; C o n t i n u e t o check pB at 60 m i n u t e i n t e r v a l s f or f i r s t s i x hours and a d j u s t e .

2 s sary to malnt>ain pH at 5.0 ± 0*2* Record d a t a , for each c h e c k / a d j u s t m e n t I n t e r v a l on be
F o r m n o t i n g I n i t i a l p H , amount o f acid a d d e d , a n d t im$, a g i t a t i o n r e s t a r t e d . B o th i s unti
t e s t a b l e or the raaxinium amount o f ac id a l l o w e d has been u s ed . If, a t the end o f the
l our e x t r a c t i o n p e r i o d , the pH is above 5-2 and the m a x i m u m amount of ac id (4 ml* per gr£
s a m p l e ) has not teen u s e d , a d j u s t pH to 5.0 ± 0.2 and c o n t i n u e to e x t r a c t for f o u r (4)
:s, a d j u s t i n g the pH at one hour I n t e r v a l s * ' »• ̂

At the end o f the e x t r a c t i o n p e r i o d , add d e i o n l r ^ d water to the e x t r a c t o r i t
amount d e t e r m i n e d by the f o l l o w i n g e q u a t i o n : 7 •* 2 0 ( W ) — I6(W) - A

W h e r e ; V •» rals* d e l o n l z e d va t e r to he ^ d d e d
W - gras. of s a m p l e ( s o l i d s ) us ' 4
A - ale. 0.5 H ace t i c acid adc 'ed ( t o t a l )

N A L Y T I C A L O F T E S T I N G U Q U I D F R A C T I O N ( E X T R A C T O R T H E W A S T E
TSELF IF < 0,51 S O L I D S ^ ;

A R S E N I C : B A R I U M
H E X A V A L E H T C H R O M I U M ^
S I L V E R ;

C A D M I U M ^
LEAD;

M E R C U R Y ;



S A M P L E I D E N T I F I C A T I O N ;
S E P A R A T I O H P H O C E M m q j t g s g L T S , Q < 0.5Z S o l i d s

F A C T I O N T O B E T E S T E D : Q L i q u i d E f S o l i d
Mot^s I f l i q u i d f r a c t i o n i a u s e d , p r o c e e d

J l r e d . I t e m 4 t h r o u g h 11 p e r t a i n t o e x t r aS I Z K R E D U C T I O N R E Q U I R E D ; Q Y e s
' U E 1 G H T O P S A M P L E :

0 . 5 Z S o l i d s

*f J^ 1** 1- " ° ° ^ t r a c t i o ns a m P l e s c o n t a i n i n g s o l i d s V

T I K E A G I T A T I O N B E G U M ; '

^ S I L l l i t ^ t i o r ^ i f i b e g u n ) :

b. Amount of 0,5 N A c e t i c A c i d a<M*<1 *„ v* * « , » v"" -d~-̂ M-l9_^^ /<^/<e * ^*me a g i t a t i o n r e s t a r t e d ? <£* '</
i n i t i a l a g i t a t i o n ) 5

b" A m o u n t of 0.5 K A c e t i c A c i d f- t* *to o b t a i n pH of 5.0 ±

a . j n j _ t l a l p H :

it

* GO
K>
O;
^T"' oo

N o t e ; C o n t i n u e t o check p H a t 6 0 m i n u t e i n t e r v a l s f o r f i r s t s i x hours a n d a d j u s t a
ssAry to m a i r T t a i n pH at 5-0 ± 0.2. Record d a t a - for each c h e c k / a d j u s t m e n t i n t e r v a l on ba
ana n o t i n g initial pH, amount o f acid a d d e d , and t ime a g i t a t i o n r e s t a r t e d . Do t h i s u n t i
5 s t a b l e or the maximum amount of acid a l l o w e d has been u s ed . If, at the end of the
>ur e x t r a c t i o n p e r l o d a the pH Is above 5.2 and the m a x i m u m amount o f acid (4 ml. per g r a i
i m p l e ) ha s no t been u s e d , a d j u s t pH to 5 .0 i 0 ,2 and c o n t i n u e to e x t r a c t f or f o u r (4)5, a d j u s t i n g the pB at one hour I n t e r v a l s .

At the end o f the e x t r a c t i o n p e r i o d , add d e l o n i z e d water to the e x t r a c t o r laamount d e t e r m i n e d .by the f o l l o w i n g e q u a t i o n : V « 2 0 ( t f ) - 1 6 ( t f ) - A
W h e r e ; V •» r a l e , d e i o n l z e d water to ba a d d e d

tf •« gas. of s a m p l e ( s o l i d s ) used
A - als. 0.5 N a c e t i c acid a d d e d ( t o t a l )

V A L Y T I C A L R E S U L T S ^ F T E S T I N G L I Q U I D F R A C T I O H ^ E X T R A C T O R T H E W A S T E
S E j L J F I ^ 0.52 S O L I D S ) :

V R S E N I C : B A R I U M
, * £ X A V A L E N T C K R O H I O H ; C A D M I U M S

K E K C U R T :



S A M P L E L3
SEPARATION PROCEDURE RESULTS £ f" l < 0.5Z S o l i d s
"* ———————————————————— ' — ' — /*F R A C T I O N T O B J M T E S T E P ; Q L i q u i d { ^ 1 S o l i d

0.5Z S o l i d s

N o t e ; I f l iqu id f r a c t i o n I s u s ed , proceed d i r e c t l y t o a n a l y s i s - o o e x t r a c t i o n l a
quired* I t e r a s 4 through 11 p e r t a i n to e x t r a c t i o n of s a m p l e s c o n t a i n i n g s o l i d * V 0.5t.S I Z E R E D U C T I O N R E Q U I R E D ; Q Y e a C 2 f N o

' W E I G H T O F
WEIGHT OF PIST. jfATER _ ADDED (16 ^c _Saaple_ tft , ) t
T I M E A C I T A T I Q H B E G U N ;
F I R S 7 p H (One minu t e a f t e r a g i t a t i o n i s b e g u n ) ?

a. I n i t i a l pH; I/ -S*
b. Amount of 0.5 H A c e t i c A c i d to ob ta in pH of 5*0 ±0.2;
c. j ^ m e _ a g i t a t i o n r e s t a r t e d ;

S E C O N D p H M E A S U R £ M E H T ( 1 5 minu t e s a f t e r ^ I n i t i a l a g i t a t i o n ) ;
a" I n i t i a l pH; fa.f
b* A t p o u n t of 0*5 JJ A c e t i c A c i d _adje_d to o b t a i n pH of 5,0 ± 0.2s
c* TJPg ^Sl^Q^i00, r e s t a r t e d ; 10- /^

' oo
T H I R D p H H E A S U R E H E H T ( 3 0 j p i n u t e s ^ ^ a f t e r i n i t i a l a g i t a t i o n ) ;

p ;**
b- Amquot of 0.5 N A c e t i c A c i d a d d e d to o b t a i o pH of 5>0 ± 0.2:

• c * T i m e a g i t a t i o D r e s t a r t e d ; / / . ' - / ^ S
. F O U R T H p H H £ A 5 U R E > E K T ( 6 0 m i n u t e s a f t e r I n i t i a l A g i t a t i o n ) ;

a. I n i t i a l pB: ̂  /
b. Aaouot of 0.5 K A c e t i c A c i d a d d e d to p b t a l n pH of 5.0^ 0.2: Mo A,£
c * T i r o e a g i t a t i o n r e s t a r t e d ; />2-*V^
N o t e s C o n t i n u e t o check pH at 60 t a i n u t e i n t e r v a l s f or f i r s t s i x hours and a d j u s t i

es sary to maintain pB at 5.0 ± 0.2* l U c o r d d a t a , for each c h e c k / a d j u s t m e n t I n t e r v a l oa b/
f o r m no t ing I n i t i a l pH, amount o f acid a d d e d , and t i t n e a g i t a t i o n r e s t a r t e d . Do t h i s unt:
Is s t a b l e or the tuaxiiauta amount of acid a l l ou ed has been used. If, at the end of the

•hour e x t r a c t i o n p e r i o d , the pH ie above 5.2 and the maximum amount of acid (4 ml« per gr*
s a m p l e ) has not been u s ed , a d j u s t pH to 5.0 ± 0,2 and cont inue to e x t rac t for f o u r (A);rs, a d j u s t i n g the pH at one hour i n t e r v a l e *

At the end of the e x t r a c t i o n p e r i o d , add d e l o n l z e d water to the e x t r a c t o r li
: amount de t ermined by the f o l l o w i n g equation: V *• 2 0 ( W ) - 1 6 ( W ) - A

W h e r e ; V *" rals. d e l o n l z e d water to be a d d e d
W » g m s a o f s a m p l e ( s o l i d s ) used
A ** mis* 0.5 N a c e t i c acid a d d e d ( t o t a l )

A N A L Y T I C A L R E S U L T S O F T E S T I N G L I Q U I D F R A C T I O N ( E X T R A C T O R T H E W A S T E
IP < 0.52

A K S E N I C ; B A R I U M
H E X A V A L E N X C H R O M I U H l
S I LVER;
O T H E R :

C A D M I U M S *r

L E A D S
H E R C U R Y s S E L E N I U M l



S A K P I E
S E F A R A T I O H PROCEDURE R E S U L T S ; < Q*5Z S o l i d s
VRACTION TO BE TESTED; Q L i q u i d

0.5Z S o l i d s

! If l i q u i d f r a c t i o n Is u s e d , pro c e ed d i r e c t l y t c a n a l y s i s - DO e x t r a c t i o n la
u l r e d . I t e m s 4 through 11 p e r t a i n to e x t rac t i on of s a m p l e s c o n t a i n i n g s o l i d s V 0.5Z.

S I Z E R E D U C T I O N REQUIRED: Y e a f ? K o
' W E I G H T O S A M P L E ;

V / E I C H T O F ^ D 1 S T * W A T E R ADDED x S a m p l e t f t « ) i
T I M E A C m T I O H B E G U N ;
F I R S T p H H E A S U R q g j n ; (One minute a f t ^ e r a g i t a t i o n I s b e g u n ) ;

a. I n i t i a l pH; &.*$
b. A m g j j g f c _ 9 _ f _ Q * 3 y ^ c e t i c _ _ A c i d _ _ a _ d d e 4 _ to_ o b t a i n pB of 5*0 ± 0*2;
c » T i m e a g i t a t i o n r e s t a r t e d ;

S E C O M ) p H H E A S U R E K a q 1 ( 1 5 m i n u t e s a f t e r I n i t i a l a g U a t l g n ) ;
a* I n i t i a l gg: ^ ^"
b. Aa o un t o f 0 . 5 N Ac g tic Ac id _a d d e d __ t p ob t a 1 g _ p H of _ 5 . 0 ± 0 - 2 1
G * T l t a e a g i t a t i o n r e s t a r t e d ; /O ' /^Vr<

T H I R D p H H E A S U R £ K E K r ; J 3 0 : _ n l _ n u _ t a j g _ a _ f t _ e r t n i t j a l a g i t a t i o n ) ^ ;

O

oo

b. A m o u n t of 0*5 H A c e t i c A c i d a d d e d to o b t a i n P_H_gf_ _5.Q A 0*2:
• c. T i m e a g i t a t i o n r e s t a r t e d ; // •' «/^T^^

F O U R T H p H M £ A S U R £ H £ K T ( 6 0 a l o u t e s a f t e r I n i t i a l a g l t a t l p n j :
a. . in i t ia l pH
b. A m o u o t of 0.5 M A c e t i c A c i d a d d e d to o b t a i n pH of 5.0 * 0.2:

a g i t a t i o n r e s t a r t e d !
N o t e : C o n t i n u e t o check pH at 60 m i n u t e i n t e r v a l s f or f i r s t s i x hours and a d j u s t «

5sary to maintain pH at 5^0 ± 0.2* K e c o r d d a t a - for each c h e c k / a d j u s t m e n t I n t e r v a l on ba
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ŝ

P R E S E R -
V A T I V Ere

y ° o
V ° c
y ' o
y ' cy ° c
y ° cy ° c

y ' o

L O C A T I O N
/T^wyy$t~T. 3<£>* , / Xl

A N A L Y S I S R E Q U E S T E D

*oc./9

/ K ^/?
N K > t - j ^A^, 2,,^;

/H c,. ,̂ ^
/ f\ t y* T1^ /7 ^^^ f

^T *™~1 ^$ f

P<L&
M

R E C E I V E D B Y R E L I N Q U I S H E D B Y
( S I G N A T U R E ) ( S I G N A T U R E )

R E C E I V E D B Y y R E L I N Q U I S H E D B Y
( S I G N A T U R E ) ( S J Q N A T U R E )
R E C E I V E D B Y R E L I N Q U I S H E D B Y
( S I G N A T U R E ) ( S I G N A T U R E )

D A T E

D A T E

D A T E

T I M E

T I M E

T I M E

C O M M E N T S
A N D H O L D

S T O R A G E D A T E

S A M P L E R S I G N A T U R E

R E C E I V E D B Y
( S t G N A T U R E )

R E C E I V E D B Y
( S I G N A T U R E )
R E C E I V E D B Y( S I G N A T U R E )

PROJECT 
NO.

J D T ;



P R O J E C T N O .



R E S O U R C E E N G I N E E R I N G L A B O R A T O R I E S
Q U A L I T Y C O N T R O L L O G

M E T H O D O F A N A L Y S I S P A R A M E T E R
A N A L Y S T

C A L I B R A T I O N S T A N D A R D S / B L A N K A B S O R B A N C E

t . Q P Q
3? -ODO

O-OoC

P R O J E C T t f / L A B N U M B E R S
I N T H I S R U N

£9lbX

D A T E f >
S T A N D A R D Sm.

i .000

M A T R I X
T I M E

C O N C . t S T D . C O N C . - P E R C E N T D E V I A T I O N

0433-

Q U A L I T Y C O N T R O L S P I K E S P E R C E N T R E C O V E R Y C A L C U L A T I O N :
R E P L I C A T E P E R C E N T P E R C E N T P E R C E N T S T D . T H E O R E T I C A L S P I K E T H E O , P E R C E N T

L A S f - S A M P L E I D I C O N C . C O N C . D E V I A T I O N ( S A M P L E • C O N C . ) + ( S T A N D A R D • C O N C . ) - C O N C . C O N C . C O N C . " R E C O V E R Y
0^) 0 o s - o trx'lc

^o.ol ££ -&-SOo.o3> ± O . J o
<o.o i .BE.To .oa t) ±.

c
- \o^?k t 6 - t f ^^ 4-

Terr



R E S O U R C E E N G I N E E R I N G L A B O R A T O R I E S
Q U A L I T Y C O N T R O L L O G

M E T H O D O F A N A L Y S I S f \ A
A N A L Y S T

. - C A L I B R A T I O N S T A N D A R D S / B L A N K A B S O R B A N C E
Bi
i . ooo

^•000

rt. n
P R O J E C T J ? / L A B N U M B E R S ( g S 5 S
I N T H I S R U N

P A R A M E T E R O r "
D A T E ( -

S T A N D A R D S:sk
1 . ooo
3. ooo

M A T R I X

C O N C . t S T D . C O N C . - P E R C E N T D E V I A T I O N
<o. o I

o 3<y?..
kr<&O . (^

0.

Q U A L I T Y C O N T R O L S P I K E S
L A B I - S A M P L E I D 0

P E R C E N T R E C O V E R Y C A L C U L A T I O N ;
R E P L I C A T E P E R C E N T P E R C E N T P E R C E N T S T D . T H E O R E T I C A L S P I K E T H E O . P E R C E N T

C O N C . C Q N C . D E V I A T I O N ( S A M P L E * C Q N C . ) + ( S T A N D A R D * C O N C , ) - C O N C . C O N C , C O N C . " R E C O V E R Y
-0 t- o . S

0.
n .O f̂ S- ib co.o ass 0 / C i ' ' )-s

- (O
-S o

To. 099^)

0 0 1 9 8 4 'S / S //



R E S O U R C E E N G I N E E R I N G L A B O R A T O R I E S
Q U A L I T Y C O N T R O L L O G

M E T H O D O F A N A L Y S I S
A N A L Y S T

C A L I B R A T I O N S T A N D A R D S / B L A N K A B S O R B A N C E

5 / / c0.300o.s&o
f. ooo

O-oooo.o/o
(7.o/8
rt.o3r

P R O J E C T 0 / L A B N U M B E R S
I K T H I S R U N

£>8'6>0 6

P A R A M E T E R

S T A N D A R D S

6.

M A T R I X
DATE l-^8t> TIKE / $> 3Q'/S<

C O N C . * • S T D . C O N C . - P E R C E N T D E V I A T I O N
to.o/

Q U A L I T Y C O N T R O L S P I K E S
LAB ^ - S A M P L E ID # C O N C .

P E R C E N T R E C O V E R Y C A L C U L A T I O N :
R E P L I C A T E P E R C E N T P E R C E N T P E R C E N T S T D . T H E O R E T I C A L S P I K E T H E O . ^ P E R C E N T

C O N C . D E V I A T I O N ( S A M P L E * C O N C . ) + ( S T A N D A R D • C O N C . ) " C O N C . C O N C . C O N C . " R E C O V E R Y

£L

2 0 t ° P 5



M E T H O D O F A N A L Y S I S

R E S O U R C E E N G I N E E R I N G L A B O R A T O R I E S
Q U A L I T Y C O N T R O L L O G

P A R A M E T E R
A N A L Y S T

C A L I B R A T I O N S T A N D A R D S / B L A N K A B S O R B A N C E

0,300

/-COO

P R O J E C T t f / L A B N U M B E R S £ £$~<S L
I N T H I S R U N

M A T R I X
D A T E / - £ - 8 k T I M E / < f /

S T A N D A R D S C O N C . t S T D . C O N C . - P E R C E N T D E V I A T I O N
ft H , 0
ojoo
/. 00 0

O.lti-
/,

(Q § S ;

Q U A L I T Y C O N T R O L S P I K E S
' L A B t f - S A H P L E I D 0

P E R C E N T R E C O V E R Y C A L C U L A T I O N :
R E P L I C A T E P E R C E N T P E R C E N T

C O N C . C O N C .
P E R C E N T S T D . T H E O R E T I C A L S P I K E T H E O . P E R C E N T

( S A M P L E • C O N C . ) + ( S T A N D A R D • C O N C . ) - C O N C . C O N C . C O N C . " R E C O V E R Y
.03 \ £5% y ^ 0.3)

O. 0.0̂ & &SD 9,7k- S~ , 0 = ? ' ^ 9s
<̂ S

>YS. o.qu,
H

3 0 1 9 8 6 . / x / x



a RESOURCE ENGINEERING INC.
P R O J E C T N O .

A N A L Y T I C A L C O S T .
M I L E A G E

S A M P L E D B Y - J . H O U R S R A T E
C O S T _

C O S T
D A T E S A M P L E D L A B N O .
D A T E R E C E D E D / * / / ? R E S U L T S T O
D A T E C O M P L E T E D P R O J E C T M A N A G E R

S U B T O T A L
D I S C O U N T

T O T A L C O S T (
S A M P L E D E S C R I P T I O N / P A R A M E T E R

e s ~ / 9 / z
6 S -

S" S - o - .o2. 7& 3=7r̂ i 546.
/ / 37? •^/.oo

&S - 2 7.7- 33 ' 7

T E S T E D B Y
A N A L Y S I S C O S T /#0 /#0

1 9 8



P R O J E C T N O .



UJI-

U J ^ U Ji «2 Q <O Z ttO < OI-05

K
2 s2 V̂

aUJ

ui3OUlcc
2w>•j«cz<

ui

zow
UI-Ja.S<CT

\

VJ

o*0
o

IU UJ
UJ I-K <a. >

< Ul Q«e. 3> -J

UJa<z
KoUJ•̂

UJ UJ (-_ 2 <a < 32 >-S< Z KW O 2o w
<J

' d W O O i

CD UJ I t Q U J

UJOUl"* mm v*w <£ «

sou

U J Z00

UJ3
H

UJ1-<Q

LU5
»-
Ulh-<Q

UJ2£
UJi*<O a-cb

>(0oL U ~ »T U J
wec
I tzz
UJ OT

>09
QU J * - .I J UCO <ts20<2 Z

QC *-

Q

31-

O

>-v^>f i )
Q DUJ (-><
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ETC TESTING and CERTIFICATION

I n t r o d u c t i o n
T h i s report contains the a n a l y t i c a l r e su l t s on your s l u d g e sample . TES13A 8 5 / 1 2 / 1 7 . i t i sd e s i g n e d t o i n c l u d e c ompreh en s iv e d a t a f r o m t h e e n t i r e a n a l y t i c a l p r o c e s s m ord er t o s a t i s f ythe needs of various l e v e l s of review.
T h e r e s u l t s ob ta ined f r o m your s a m p l e a r e p r e s e n t e d i n t a b u l a r f o r m a t i m m e d i a t e l y f o l l o w i n gt h i s i n t r o d u c t i o n . Q u a l i t y assurance d a t a i s t a b u l a t e d a l o n g w i t h t h e a p p r o p r i a t e s a m p l er e s u l t s f o r v e r i f i c a t i o n . D e p e n d i n g o n t h e a n a l y s e s o r d e r e d , t h e q u a l i t y a s surance d a t a m a yi n c l u d e r e s u l t s f r o m b lank , s p ik ed b l a n k , s p i k e d s a m p l e (i.e. ma tr i x s p i k e ) a n d r e p l i c a t e s a m p l ea s w e n a s r e s u l t s f r o m s u r r o g a t e compound a n a l y s e s . Q u a l i t y assurance d a t a f o r v e r i f i c a t i o nof p r o p e r instrument p e r f o r m a n c e i s a l s o in c luded where a p p r o p r i a t e . The r epor t a p p e n d i c e si n c l u d e th e chain o f c u s t o d y record f or your s a m p l e and. where a p p r o p r i a t e , t h e ga sc h r o m a t o g r a m s and mass s p e c t r a .
T h e p r o c e d u r e s used i n t h e a n a l y s i s o f t h e s a m p l e a r e d e s c r i b e d i n t h i s r e p o r t ' s m e t h o d o l o g ysection. Alt a n a l y t i c a l procedure s w i th in our l a b o r a t o r y are p e r f o r m e d w i t h i n a s t r i c t l ye n f o r c e d Q u a l i t y A s s u r a n c e P r o t o c o l . A d e s c r i p t i o n o f t h i s Pro to co l i s i n c l u d e d in t h e r e p o r t .

R e s u l t s
S a m p l e r e s u l t s , and as soc iated q u a l i t y assurance d a t a , are a lways t a b u l a t e d in one or moreo f t h i s r e p o r t ' s Q u a n t i t a t i v e R e s u l t s T a b l e s . T h e f o r m a t o f each t a b l e vanes w i t h t h e c l a s so f a n a l y s i s .
Priority Pollutant*
T h e p r i o r i t y p o l l u t a n t c o m p o u n d s a n d e l e m e n t s a r e l i s t e d w i t h t h e i r N P D E S ( N a t i o n a l P o l l u t i o nDis charge E l i m i n a t i o n S y s t e m ) numbers, and the Method Detec t ion L i m i t (MDL) p u b l i s h e d in theF e d e r a l R e g i s t e r . W h e n a compound or e l ement i s p r e s e n t b e l ow i t s p u b l i s h e d MDL i t i sr e p o r t e d as BMDL (Below M e t h o d D e t e c t i o n L i m i t ) . When a compound or element is notp r e s e n t a t a n y d e t e c t a b l e c o n c e n t r a t i o n s i t i s r e p o r t e d a s N O ( N o t D e t e c t e d ) . M O L ' s f o rnon-aqueous m a t r i c e s a r e based o n U S E P A p u b l i s h e d M D L ' s b u t a r e a d j u s t e d a s p e r s a m p l ewe ight . M a t r i x sp ik e and r e p l i c a t e a n a l y s e s , where i n c l u d e d , were p e r f o r m e d on s a m p l e sr a n d o m l y chcsen w i t h i n each q u a l i t y a s surance b a t c h and ar e t h e r e f o r e no t n e c e s s a r i l ys p i k e s a n d r e p l i c a t e s o f t h i s r e p o r t ' s s a m p l e . S u r r o g a t e compound recovery d a t a a n di n s t r u m e n t c a l i b r a t i o n d a t a a r e i n c l u d e d m t h e M e t h o d P e r f o r m a n c e D a t a T a b l e s .
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ENVIRONMENTALTESTING stnd CERTIFICATION

C O M M E N T S

B*$e/Neutr*is. Surrogates were not recovered tor this fraction due to high dilution level (1:1000) Whenrun at more concentrtted levels, the semple overloaded tnd shut down the mtss spec due to excessiveamounts of tliphttic hydrocarbons.
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T A B L E 1 : Q U A N T I T A T I V E R E S U L T S a n d Q U A L I T Y A S S U R A N C E D A T A
V o l a t i l e C o m p o u n d s - G C / M S A n a l y s f s D a t a ( Q R 0 1 )

Chain o f C u s t o d y Data Required f o r E T C D a t a Management S u m m a r y Repor t s
K 8 1 7 2 R E S O U R C E E N G I N E E R I N G RES28804 T E S I 3 A 8 5 I 2 F 7

E T C 3 * t r p J e W o , Comc«r>y F r r i t i r y S i m p l e P o i n t C«t* T i m e M ' x j f t
f

M P D E SN u n t f a a r C o m p o u n d

f V A c r o l e i n2V A c r y l o n i t r i l e3V Benzene4V b i s f C h l o r o m e t h y l J e t h e r5V B r o m o f o r m6V C a r b o n t e t r a c h l & r i d e7V C h t o r o b e n z e n e8V C h l o r o d i b r o m o i R f t t h a n e9V C h l o r o e t h a n s10V 2 - C h l o r o e t h y l v i n y l ether1 ! V C h l o r o f o r m12V D i c h l o r o b r o m a i & e t t t a n e1 3 V D i c h l o r o d i f i u o r o m e t h a n eI 4 V 1 , 1 - D i c h i o r o e t h a n f t15V 1 . 2 - D i c h l o r o e t h a n e16V \ , l - D i c h l o r o e t h y i e n eJ 7 V 1 , 2 - D i c h l o r o p r o p a n e18V c i s - 1 , 3 - 0 £ c h l o r o p r o p y l e n e19V E t h y l b e n c e n e20V M e t h y l bromide2 3 V M e t h y l c h l o r i d e22V M e t h y l e n e c h l o r i d e23V 1 , 1 . 2 . 2 - T e t r a c h l o r o e t h a n e24V T e t r a c h l o r o e t h y l e n a2 5 V T o l u e n e1 26V ? . 2 - T r s n s - d i c h l o r o e t h y l e n e\ 2 ? V J , t . t - T r i c h l o r o e t h a n e28V l . * , 2 - T r i c h i o r o e t h a n ef 29V T r i c h l o r o e t h y l e n e3 0 V T r i c h i o r o f l u o r o m e t h a n *3 J V V i n y l c h l o r i d ei I8V t r a n s - 1 , 3 - D i c h l o r o p r o p y l e n e
• 1 M t M * SI*.

R e s u l t s
S a m p l eC t f n c e n .u g / k g

NDNO57900NONDNDNDNONDNDNDNONDNONDNDNOND579000NDNDNDND43500263000NDNONONONDNO

W D Lu f l / k f f
50000050000022000500002400014000300001600050000500008000t i o o o500002400C1400014000130000[ 2 5 0 0 03600050000soooo140003500021000300008000190002500095005000050000ND 50000

OC R e p l i c a t e

P i n tu g / k g
NDNDNONDNOND2950NONDNDNDNDNONONDNDNONDNDNONDNDNDND3470NDNONDNDNDNOND

S e c o n dt i g / k g
NONDNDNONOND2680NONDNONDNDNDNDNDNDNONDNONDNONDNDND3350NDNDNDNDNDNONO

O C B l a n k a n d S p i k e d B l a n k
B l a n kD a t au g / k g

NONDNONDNONDNDNDNDM)NDNDNONDM)NDNONDNDNONDNDNONONDNDNDNONONDNDND

C o n c e n .A d d e du g / k g
40000040000900009000900090009000900090009000900090009000900090009000900090009000900090009000900090009000900090009000900090009000

XR e c o v
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O C M a t r i x S p i k t
U n s p i k e dS a m p i eu g / k g

NONDNDNONDND3970NDNDNDNDNDNDNONDNDNONOF^ONDNONDNDND3220NDNDNDNDNONDND

C o n c e nA d d e du g / k g
80000080000t S Q O O018000180001800018000180001800018000t eooo1800018000180001800018000180001800018000t e o o ol a o o o1800018000f S O O O18000130001000018000180001800018000

XR t c o v

991041 !4-1011 1 11071071050.H I1061031081071 1 3S 0 9
1 1 3H I1411 1 2101( 2 0115108H O107I 13ft » •&103105i t s106
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T A B L E 1 : Q U A H T S T A T I V E R E S U L T S a n d Q U A L I T Y A S S U R A N C E D A T A
A c i d C o m p o u n d s - G C / M S A n a l y s i s D a t a ( Q R O 2 )

Chain of Custody D»t* Required for ETC Data Management Summery Reports
K 8 I 7 2 RESOURCE E N G I N E E R I N G RES28304 T E S 1 3 A 8 5 1 2 1 7

E T C K f l m o l e N o . C o m p a n y F a c i l i t y S a m p l e P o i n t D » t t T i m * H o u r *

N P O E S C o n f o u n dH u f f i b t r

1 A 2 - C h l o r o p h e n o l2A 2 . 4 - O i c h l a r o p K e n o i3A 2 , 4 - O i m e t h y i p h e n o l4A 4 . 6 - D t n i t r o - o - c r e s o I5A 2 , 4 - D i n i t r o p h e n o l6A 2 - N i t r o p h e n o l7A 4 - N i t r o p h e n o l3A p - C h l o r o - B - c r « s o l9A P e n t a c h i o r o p h e n o lJ O A Pheno lH A 2 , 4 . 6 - T r l c h J o r o p h e n o l

R e f i « i t «
S a m p l eC o n c v n .u g / k g

NONO49400NDNONONONDNO1470000ND

M D Lu g / k g
t O G O Q82008200730001300001100073009100U O O O45008200

Q C R d p l l c a t e

P i n tu s / k g
NOND49400NONDNONONONO1470000NO

S e c o n du g / k g
NONO56200NONONDNONONO1300000ND

Q C B l a n k a n d S p i k e d B l a n k
B l a n kD a t au g / k g

NONONDNONDNONONONONONO

C o n c e r t .A d d e du g / k g
00000000000

XR e c o v
_----_-_---

O C M a t r i x S p i k e
U n s p i k e dS a m p l eu g / k g

NDNDNDNDN DNONONONONDND

C o n c e n .A d d e du g / k g
3030030300303003030030300303003030030300303003030030300

XR e c o v
•

650000500560094

\J I



__ - __ HZ:£

M P D E SN u m b e r

I !„»• r e s r /wo wot ceftriFicATtON
J A N 2 3 . 1986

T A B L E 1 : Q U A N T I T A T 8 V E R E S U L T S a n d Q U A L I T Y A S S U R A N C E D A T A
B A S E / N E U T R A L C O M P O U N D S - G C / M S A N A L Y S & S D A T A ( Q R 0 3 )

Chain of Cu s t ody D^ta Required for ETC Data Management Summary Report s
K 8 I 7 2 RESOURCE E N G I N E E R I N G RES28804 T E S U A 8 5 I 2 I 7

£ l t ( W * 8E T C S « m o l e N o . C o m p a n y F a c i l i t y S c n p l v P o i n t Dot* T i m H o u r s

C o m p o u n d

I S A c e n a p h t h e n e2B A : e n a p h t h y l e n «3B A n t h r a c e n e4B B e n r i d i n aS B 3 e n z o ( a ) a n t h r a c e n e68 Bsnro s i p y r e n e7B Benro b) i l u o r o a n t h e n e8B Benzc g h i j p s r y l e n e9 B Benzo k ) f l u o r s n t h e n e103 bisH B b i s123 bisI 3 B b i s
2 - C h l o r o e t h c x y J m e t h a n a2 - C h l o r o e t h y l ) e t h e r2 - C h l o r o i s o p r o p y l } e t h e r2 - E t h y l h 8 K y l i p h t h a l a t eI 4 B 4 - B r o i a o p H e n y i p h e n y l e t h e r158 Butyl benzyl p h t h a l a t eS 6 B 2 - C h l o r o r > a p h t h a l f i n e1 7 6 4 - C h l o r o p h e n y l p h e n y l e t h e rI 8 B C h r y s c n e! 9 B D i b e n r o f a , h ) a n t h r a c e n «20B 1 , 2 - D i c h l o r o b e n r e n e2 I B 1 . 3 - O i c h l a r o b e n z e n e228 I , 4 - D i c h l o r o b e n r e n e2 3 8 3 , 3 ' - D l c h l o r o b e n z i d i n a2 4 B D i e t h y l p h t h a l a t e2 5 8 D i m e t h y l p h t h a l a t e2 6 B D l - n - b u t y l p h t h a l a t e2 7 3 2 . 4 - D i n l t r o t o l u e n e2 S B 2 . 6 - D t n i t r o t o l u e n e2 9 B D i - n - o c t y i p h t h a l a t e30B \ , 2 - D i p h e n y l h y d r a r i n e3 1 B F l u o r a n t h e n e32B F l u o r e n e

R e s u l t s
S a m p l e tC t j n c e n .t / g / k g

NDNONDNDNDNDNDNDNDNDNONDNDNDNDNDNDNDNDNONDNDNDNDNDNONDNONDNONOND

M D Lu g / k g
S 7 0 0 0 0 0M O O O O O Q57000001.3*08240000007600000150000001200000011000000J 6 0 0 0 0 0 01700000017000000300000005700000300000005700000300000076000003000000057000005700000300000051400000•»ooooooo300000003000000070000005700000300000003000000066000005700000
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ETC TESTING
M e t h o d o l o g y

f o r
G C / M S A n a l y s i s o f P r i o r i t y P o l l u t a n t C o m p o u n d s

- » e m e t h o d s e m p l o y e s i n tr,$ 3 C v s a r a ' y S ' S t o r p r . o r r t y c r M u t a n t s a r e e s tac:i sr.«am e t h o d s . P i g i d c o m p l i a n c e w i n t h e i n s t r u m e n t p a r a m e t e r s a n a c e ' f o r ^ a r i c e c n t e n a o fp u b l i s h e d m e t h o d s wa s acn^^ea in some ca s e s , t h e crease a m o u n t s •- ' s a n p i e usea ana t^ es a m p l e h a n d l i n g p r o c e d u r e s w a r y w i t h t h e c o m p l e x l y o f t h e s a m p l e m a t r i x . Q u a i r t a t n / ei d e r t ' f ' c a t ' o n o f t h e p r i o r i t y p o n u t a n t s w a s p e r f o r m e d using t h e r e l a t i v e r e t e n t i o n t ime s , t h ereiat">e aounaance o f tnree c h a r a c t e r i s t i c ions ana tr.e aDunaance r a t i o s . The e n t i r e masss p e c t r u m w a s reviewed t o c o n f i r m each i d e n t i f i c a t i o n . Q u a n t i t a t i v e a n a l y s i s o f a e t e c t e ac o m p o u n d s w a s p e r f o r r " e d b y u s i n g a r e s p o n s e f a c t o r g e n e r a t e d t > y a m a j o r c h a r a c t e r i s t i ci o n o f t h e s p e c i f i c c o m p o u n d a n d a n . n t e r n a i s t a n d a r d .
C o m p o u n d s , m a d d i t i o n t o t h o s e o n t h e p r i o r i t y p o l l u t a n t l i s t , were i d e n t i f i e d t h r c j g h ac o m p ; j i e r - a < d e d search o f t h e N B S - E P A s c e c t ra h o r a r y A f t e r review t h e i d e n t i f i c a t i o n s a r ei n c l u d e d m a s e p a r a t e t a b u l a t i o n a n a l a o e i i e d " t e n t a t i v e l y i d e n t i f i e d " .
Voitttl* Priority flo.'tuttnt Compounds
F o r t h e a n a i y s - s c f V o l a t i l e onor- ty p o l l u t a n t s m a sohd m a t r i x , a m o d i f i e d version o f £P^<jM e t ^ o a 62^ was used- The mod- f ' ca t i on can o e c e S L r i m a r ( z e a a s f o ' i cw s 1-3 grr o f th e s o n p _s a m p l e a r e w e i g h e d in to a I S m i H y p o via! T h e viai i s s e a l e d i m m e d i a t e l y w i t h a t e f i o n - o a c k e C Ksmcone s e p t u m . A s o l u t i o n c o n t a i n i n g 3 i n t e r n a l s t a n d a r d s i s i n j e c t e d t h r o u g h t h e s e p t u / t Monto the s a m p l e . The v i a ; i s a t t a c h e d to the P u r g e and Trap s a m p l e r m s er i e s wth a 5 rnu.o r g a n i c - f r e e w a t e r t r a p The s a m p l e viai i s heated at 80 d e g r e e s C e n t i g r a d e for 20 minu t e sAn mert ga s s w e e p s the v o i a t u e o r g a n i c c o m p o u n d s t n r o u g h the w a t e r t r a p onto a sorbenOc o l u m n where t h e y are t r a p p e d . W h e n the p u r g e c y c l e i s c o m p e t e , the soroent co lumn i sh e a t e d a n d b a c k f i u s h e a w i t h h e l i u m t o d e s o r p t h e p u r g e a t x e o r g a n i c c o m p o u n d s o n t o a g a sc h r o m a t o g r a p h t c c o l u m n . T h e g a s c ^ r o m a t o g r a p n 1 5 t e m p e r a t u r e p r o g r a m m e d t o s e p a r a t e t h ep u r g e a b ' e m i x t u r e . T h e s e p a r a t e d p u r g e a D ' e c o m p o n e n t s a r e then i d e n t i f i e d a n d a u a n t i t a t e dus ing a c o m p u t e r i z e d mass s p e c t r o m e t e r .
Acid. Btse/Ntutnl * / > t f Priority Pol/utunt Compounds
F o r t h e a n a l y s i s o f t h e A c i d , B a s e / N e u t r a i a n a P e s t i c i d e p r i o r i t y p o l l u t a n t s m a c o m p l e x sohctm a f i x . t h e E P A - E M S l s ' u d g e method w a s used ( P r o t o c o l f o r P e f e r e e A n a l y s i s o fS e m ; - v o : a M e O r g a n i c P r i o r i t y P o i i u t a ^ t s i n M u n c . p a i a n a i n d u s t r i a l W a s t e T r e a t m e n t S ; u a g e .EPA C o n t r a c t 66-03-2625. J u n e 16. i960). The me thod can be S u m m a r i z e d as f o l l o w s : A 60 mis a m p l e ; s a d j u s t e d t o a p n g r e a t e r t h a n 1 1 w i t h aqueous N a O H T h e p H a d j u s t e d s a m p l e i s t h e ne x t r a c t e d w i t h m e t h y i e n e c h i o n d e us ing r e o e t i t i v e s e d i m e n t e x t r a c t i o n a i d e d D y a h i g h s p e e dhomogen.zer . T h e e x t r a c t i s s e p a r a t e d b y c e n t n f u g a t i o n a n d t r a n s f e r r e d P y p i p e t t e . T h es a m p l e i s then a c - d i f i e d to a DH ( e s s than 2 and the e x t r a c t i o n pro c e s s i s r e o ea t ed w i t h f r e s hm e t n y i e n e c h l o r i d e . T h e f i r s t e x t r a c t , c o n t a i n i n g tr.e b a s e / n e u t r a i e x i r a c t a o i e c cmpounds , < scieanea w i t h s i l i c a g e l . dr i ed and c o n c e n t r a t e d to a 1 ml f inal vo lume Gel c e r m e a t i o nc h ' o m a t o g r a p h y i s used t o d ean t h e e x t r a c t c o n t a - n m g t h e ac.-d e x t r a c t a b l e c o m p o u n d s . T h i se x t r a c t i s d n e d a n d c o n c e n t r a t e d t o a f i n a l 1 r r . J v o l u m e Each e x t r a c t i s i n j e c t e d i n t o aG C / M S i n s t r u m e n t c o n f i g u r e d f o r t h e a n a l y s i s o f t h a t s p e c i f i c f r a c t i o n .

' « « / M *'.".-



S u m m a r y o f
Q u a l i t y A s s u r a n c e / Q u a l i t y C o n t r o l P r o c e d u r e s ( Q A / Q C )

E T C bases i t s q u a l i t y assurance p r o t o c o l s o n t h e f o l l o w i n g government g u i d e l i n e s :
" H a n d b o o k f o r A n a l y t i c a l Q u a l i t y C o n t r o t i n W a t e r a n d W a s t e w a t e rL a b o r a t o r i e s " . E P A - 6 0 0 / 4 - 7 9 - 0 1 9 . M a r c h 1979,
N a t i o n a l E n f o r c e m e n t i n v e s t i g a t i o n C e n t e r P o l i c i e s , a n d P r o c e d u r e s m a n u a l ;E P A - 3 3 0 / 9 / 7 9 / O O l - R . October 1979.

. t h e r e c ommended g u i d e l i n e s f o r E P A M e t h o d s 6 2 4 a n d 625. ( F e d e r a l R e g i s t e r .December 3. 1979; u p d a t e d on O c t o b e r 26. 1964).

. " M a n u a l o f A n a l y t i c a l M e t h o d s f o r t h e A n a l y s i s o f P e s t i c i d e s i n H u m a n s a n dE n v i r o n m e n t a l S a m p l e s , " E P A 600/6-80-C38, J u n e 1960;

. " D e t e r m i n a t i o n o f 2 , 3 , 7 . 8 - T C D D i n S o i l a n d S e d i m e n t " E P A . R e g i o n V I I . K a n s a sC i t y . S e p t e m b e r 1963.

. O r g a n i c A n a l y s i s ; M u l t i - m e d i a . M u l t i C o n c e n t r a t i o n - I F 8 W A 8 4 - A 2 6 7 ; a n d
. D i o x i n A n a i y s i s : S o i t / S e d i m e n t M a i ' i x ; M u l t i - C o n c e n t r a t i o n , S e l e c t e d i o nM o n i t o r i n g w i t h J a r E x t r a t i o n P r o c e d u r e - I F B W A 8 4 - A 0 0 2

H o w e v e r , w e have m o d i f i e d o u r p r o t o c o l s t o p r o v i d e a h i g h e r l e v e l o f Q A / Q C t h a n t h e g u i d e l i n e sr equire . For e x a m p l e , we a n a l y z e a h igher t h a n r equ ir ed number o f q u a l i t y c on tro l s a m p l e s andw e p a y e s p e c i a l l y c a r e f u l a t t e n t i o n t o t h e c e r t i f i c a t i o n o f t h e " r e f e r e n c e s t a n d a r d " c o m p o u n d swe u s e m a n a l y s i s . B e l o w ar e l i s t e d t h e k ey QA/QC e l e m e n t s f o r t h e m e t h o d s we u s ed .
A n a l y s i s o f V o l a t i l e O r g a n i c C o m p o u n d s b y G a s C h r o m a t o g r a p h y / M a s s S p e c t r o r n e t r y

- Each b a t c h of 13 s a m p l e s c o n s i s t s of 9 cu s t omer s a m p l e s (at a m a x i m u n ) . one b l a n ks a m p l e , one s p i k e d b l a n k , one s p i k e d s a m p l e and one r e p l i c a t e s a m p l e . Thi s amount s t o a3 0 % q u a l i t y c o n t r o l f a c t o r .
- T h r e e s u r r o g a t e c o m p o u n d s are a d d e d to each s a m p l e in the b a t c h of 13.
- A bhnd q u a l i t y c ontro l s a m p l e i s i n t r o d u c e d to the l a b o r a t o r y for a n a l y s i s on a w e e k l ybasi s .
- Each GC/MS i s checked and r e t u n e d . i f n e c e s sary, a t t h e b e g i n n i n g o f each day t oensure t h a t i t s p e r f o r m a n c e o n b r o m o f l u O ' - o b e n z e n e ( B F E ) mee t s t h e E P A c r i t e r i a .
- A c a l i b r a t i o n curve f o r q u a n t i t a t ; o n i s p r e p a r e d u s i n g a m i x t u r e o f V o l a t i l e O r g a n i cP r i o r i t y P o l l u t a n t " s t a n d a r d s " a t a min imum o f 3 d i f f e r e n t c o n c e n t r a t i o n s a n d u s i n g am i x t u r e o f 3 i n t e r n a l s t a n d a r d s a t a c o n s t a n t c o n c e n t r a t i o n .
- T h e c a l i b r a t i o n curve I s v e r i f i e d w i t h a m i x t u r e o f p r i o r i t y p o l l u t a n t s t a n d a r d s everyd a y . i f t h e r e s p o n s e f a c t o r s vary g r e a t e r t h a n 25%, t h e i n s t r u m e n t must b er e c a l i b r a t e d .

A n a l y s i s o f O r g a n i c C o m p o u n d s E x t r a c t e d I n A c i d o r B a s e / N e u t r a l S o l u t i o n s b y G a s
"~~

- Each b a t c h of 20 s a m p l e s c o n s i s t s o f 16 c u s t o m e r s a m p l e s (at a m a x i m u m ) , one b l a n ks a m p l e , o n e s p i k e d b l a n k ( f o r w a t e r m a t r i c e s ) , o n e s a m p l e s p i k e d w i t h t h e p r i o r i t yp o l l u t a n t s t a n d a r d m i x t u r e a n d a d u p l i c a t e c u s t o m e r s a m p l e . T h i s a m o u n t s t o a 2 0 %q u a l i t y c o n t r o l f a c t o r .



TESTING tna CERTIFICATION

- T h r e e s urroga t e compounds are a d d e d to each s a m p l e »n the ba t ch for B a s e / N e u t r a fa n a l y s i s .
- T h r e e s urroga t e compounds are a d d e d to each s a m p l e in the batch for A c i d a n a l y s i s .
- A blind q u a l i t y control s a m p l e is in troduced to the l abora t ory far a n a l y s i s on a we ek lybasis.
- Each GC/MS is checked and r e tuned . if neces sary, at the b eg inning of each day toensure that t t s p e r f o r m a n c e o n c e c a f i u o r o t n p h e n y i p h o s p h i n e ( D F T P P J meets t h e E P Ac r i t e r i a .
- A c a l i b r a t i o n curve for q u a n t i t a t i o n is p r e p a r e d using a mixture of s t a n d a r d s composedof e i t h e r the Organic Acid or B a s e / N e u t r a l E x t r a c t a b i e Compounds at a minimum of 3concentra t ions and using rive internal s t a n d a r d s /or quant i ta t i on.

A n a f y s j s o f . M e t a l s
All $*mot€*

- New s t a n d a r d s are p r e p a r e d for each ba t ch o f s a m p l e s .
- Normal c a l i b r a t i o n i s p e r f o r m e d using a b lank s a m p l e and f o u r s t a n d a r d s t h a t havebeen through the s a m p l e p r e p a r a t i o n procedure. A regression a n a l y s i s is used toc o n s t r u c t t^e c a l i b r a t i o n curve.
- A i l £ P T o x i c i t y s a m p l e s a n d a ' l s a m p l e s d e t ermined b y f u r n a c e a tomic a b s o r p t i o n a r ec a l c u l a t e d by th e "method o f a d d i t i o n s " .
- Fo r each s a m p l e a n a l y s i s t h a t requires the use o f the "methoa of a d d i t i o n s " t echnique,a t h r e e p o i n t c a l i b r a t i o n i s p e r f o r m e d u s i n g U . S . E P A " M e t h o d s f o r C h e m i c a l A n a l y s i s o fW a t e r and W a s t e s . 1979". R e s u l t s are ob ta ined using l inear regres s ion a n a l y s i s . Anyregression w i t h a c o e f f i c i e n t cf c o r r e l a t i o n below 0.990 is considered su sp e c t ,n e c e s s i t a t i n g r e v i e w o f c a l i b r a t i o n d a t a o r s a m p l e r e - a n a i y s i s .
- In c o n s t r u c t i n g the normal c a l i b r a t i o n curves the l owe s t concentrat ion l e v e l s we useare va lu e s g r e a t e r t h a n or equal to 5 t ime s the I n s t r u m e n t a l Dete c t i on L i m i t ODD.
- AM c a l i b r a t i o n s t a n d a r d s are ana lyz ed m d u p l i c a t e , at a minimum.
- i n d e p e n d e n t r e f e r e n c e s t a n d a r d s are used to check the accuracy of c a l i b r a t i o ns t a n d a r d s .
- A check s t a n d a r d i3 a n a l y z e d every ten s a m p l e s to v a l i d a t e the normal c a l i b r a t i o ncurve.
- One customer s a m p l e out of every ten is analyzed in t r i p l i c a t e .
Homogeneous Samples.(exc9_&t_J^or__M*rctJry.jenaiytit)

OJ
O
CM
O

S a m p l e s are a n a l y z e d in b a t c h e s Of 30 or less. For ba t ch e s in which the s a m p l e matricesare homogeneous, the OC program is a minimum of 25% and consis t s of ana lyz ing:
- 3 s e t s o f t r i p l i c a t e a n a l y s e s ;
- 2 R e p l i c a t e spikes;
- 1 independent r e f e r e n c e s t a n d a r d ;
- 4 C a l i b r a t i o n s t a n d a r d s (proc e s s ed using the s a m p l e p r e p a r a t i o n method);
- 4 C a l i b r a t i o n s t a n d a r d s ( w i t h o u t s a m p l e p r e p a r a t i o n ) ; a n d
- 1 Reagent Blank.
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S a m p l e s are ana lyz ed in batches of 30 or l e s s - For ba t che s in which the s a m p l e m a t r i c e sare h e t e r o g e n e o u s , the QC p r o g r a m is a minimum of 35% and c o n s i s t s of a n a l y z i n g .
- 3 sets of t r i p l i c a t e analyse s .
- 2 R e p l i c a t e s p i k e s ;
- t R e p l i c a t e indep enden t r e f e r e n c e s tandard s;
- 4 C a l i b r a t i o n s t a n d a r d s (proc e s s ed using the s a m p l e p r e p a r a t i o n m e t h o d ) ;
- 1 Procedural B l a n k ;
- 4 C a l i b r a t i o n s t a n d a r d s ( w i t h o u t s a m p l e p r e p a r a t i o n ) ; a n d
- 1 Reagent Blank.
Antlytit of Mtrcury

To a n a l y z e s a m p l e s for mercury we group them by matr ix in batches of 30 or less. OurQC p r o g r a m is a minimum of 30% and c o n s i s t s of a n a l y z i n g :
- each of the 30 customer s a m p l e s in d u p l i c a t e ;
- 3 s e t s o f t r i p l i c a t e a n a y i s e s ;
- 2 R e p l i c a t e spikes;
- 2 R e p l i c a t e i n d e p e n d e n t r e f e r e n c e s t a n d a r d s ;
- 10 C a l i b r a t i o n s t a n d a r d s (proce s s ed using the s a m p l e p r e p a r a t i o n m e t h o d ) , and
- 2 Procedural Blanks.

A n a l y s t s o f P e s t i c i d e s , H e r b i c i d e s a n d P C B ' s b y G a s C h r o m a t o f l r a p h y

P e s t i c i d e , h e r p i c i d e and PCS s a m p l e s are grouped in batches of 16 customer s a m p l e s or l e s sa c c o r d i n g to the t y p e of a n a l y s i s to be p e r f o r m e d . The QC program for each of these threet y p e s of ana ly s e s is a minimum of 20% and consists ot ana lyz ing:
- 1 p r o c e d u r a l b l a n k s a m p / e ( a r eagent b l a n k is a n a l y z e d in the case of non-watermatrice s);
- 1 s p i k e d b lank s a m p l e ( t h e s p i k e d blank is e l imina t ed in the case of non-waterm a t r i c e s ) .
- 1 r e p l i c a t e s a m p l e ;
- 1 r e p l i c a t e s p i k e d s a m p l e ; and
- 1 known refe.-nece QC s a m p l e for at l e a s t each 100 s a m p l e s analyzed .

The in s t rumen t is c a l i b r a t e d each run wi th three s t a n d a r d s , and checked every iO samples.
A n a l y s i s o f C y a n i d e s , P h e n o l s , F l u o r i d e . C h l o r i d e . N i t r a t a a n d N i t r i t e

- Ail p a r a m e t e r s ar e a n a l y z e d u s ing a T e c h m c o n A u t o a n a i y z e r M 6T.
- 3 c a l i b r a t i o n s t a n d a r d s are a n a l y z e d at the b eg inn ing and end of each batch.

CM

CM
C
C
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- E a c h b a i c h (up to 60 s a m p l e s ) c o n s i s t s o f a n a l y z i n g one b l a n k , one s p i k e d b l a n k , onea u p h c a t e and s p i k e d s a m p l e ev ery 20 s a m p l e s , and an EPA known r e f e r e n c e sample .
A n a l y s i s o f T o t a l Organic Carbon ( T Q C )
TOC s a m p l e s are analyzed on a d a i l y basis w i t h the number of s a m p l e s ana lyzed per dayd e p e n d e n t on the request for d u p l i c a t e or q u a d r u p l i c a t e analyses. The q u a l i t y control p r o g r a m isd e s i g n e d to m a i n t a i n the a p p r o p r i a t e amount of QC and c o n s i s t s of the f o l l o w i n g e l e m e n t s :

- D a i l y i n s t r u m e n t c a l i b r a t i o n
- One blank
- S t a n d a r d r e ca i i bra t i on every 10 sample s
- S p i k e d s a m p l e s at a low and high level
- E v e r y s a m p l e is run in d u p l i c a t e at a minimum

*
A n a l y s i s . o f T o t a l Organic H a l i d f t ( T O X )

- Blank reagent water for ab so lu t e carbon backround must contain less than 5 u g / i ofh a i i d e (as ch lor ide).
- U s i n g a t r i c h l o r o p h e n o i s t a n d a r d , the mean a d s o r p t i o n e f f i c i e n c y must be w i t h i n +/-15% of the s t a n d a r d v a l u e .
- C a l i b r a t i o n s t a n d a r d s are run every 10 s a m p l e s .
- Every s a m p l e .s run in d u p l i c a t e at a minimum.

u
C
O|
CM
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A n a l y s i s o f 2 . 3 . 7 , 6 - T C P _ D . ( p l Q X j n ) b y G C / M S ( S I M )

Each s a m p l e 15 dosed w i t h a known q u a n t i t y of l 3 C j 2 "2,3,7.8 - T C D D as in t e rna ls t a n d a r d and 3 7 C i < r T C D D as surogate s tandard . The action l i m i t s for surrogates t a n d a r d r e s u l t s i s +/- 40% of '(he true value. S a m p l e s showing surrogate s tandardr e s u l t s out s ide of these l i m i t s are re ex trac t ed and reanalyzed.
Two l a b o r a t o r y "method blaiks" are run a long with each set of 24 or f e w e r s a m p l e s .The method War!* is a l so dosed wi th the internal s tandard and surrrogate s t a n d a r d .
At l e a s t one per se t o f 24 s a m p l e s i s run In d u p l i c a t e to d e t e r m i n e i n t r a i a b o r a t o r yp r e c i s i o n .
Q u a l i t a t i v e Requirements. The f o l l o w i n g are met In order to c o n f i r m the presence ofn a t i v e 2.3.7.8-TCDD:

a. Isomer s p e c i f i c i t y must be d emons t ra t ed Initially and v e r i f i e d once per 8-hourwork s h i f t . The v e r i f i c a t i o n consists o f i n j e c t i n g a mixture containing TCDD isomerswhich eiute c lose to 2 .3 ,? ,8-TCDD. The 2 .3 ,7 ,8-TCDD must be s e p a r a t e d f r o mi n t e r f e r i n g isomers. w i t h no more than 25% v a l l e y r e l a t i v e to the 2.3,7,8-TCDD peak.
b. The 320/322 r a t i o is w i t h i n the range of 0-67 to 0.87.
c. I o n s 320. 322, and 257 are all present and maximize together the signal to meannoise ratio must be 2.5 to 1 or ba t t e r for all 3 ions.
d. The r e t en t i on time is equal (wi th in 3 seconds) the retention time for thei s o t o p i c a i i y l a b e l e d 2.3.7.8-TCOD.
e. At l e a s t one of the p o s i t i v e s can oe c o n f i r m e d by o b t a i n i n g p a r t i a l scan s p e c t r af r o m mass 150 to mass 350. The p a r t i a l scan g u i d e l i n e s are a s f o l l o w s ;
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. the 320/324 r a t i o shou ld be 1.58 +/- 0.16

. the 2 5 7 / 2 5 9 r a t i o should be 1.03 +/- 0.10

. the 1 9 4 / 1 9 6 ra t . o s h o u l d be 1.54 +/- 0-15
- One s a m p l e i s s p i k e d w t t h na t iv e 2.3.7.8-TCOD at a l e v e l o f 1.0 PPB ( f o r s o i l ) for eachset of 24 or f e w e r sample s .
- In cases where no na t iv e 2 . 3 . 7 , 8 - T C D D is d e t e c t e d , the a c t u a l d e t e c t i o n l i m i t i se s t i m a t e d and r e p o r t e d based on a signal to noise r a t i o of 2.5 to 1 at ions 320 and322.
- For each s a m p l e , the i n t e r n a l s t a n d a r d is pre s ent w i t h at l e a s t a 10 to 1 s ignal to noisera t i o for bo th mass 332 and mass 334. A l s o , the in t erna l s tandard 332/334 r a t i o mustbe w i t h i n the range of 0 67 to 0.87.

S u b c o n t r a c t o r Q A / Q C
Each sub con trac t o er i s required to m a i n t a i n an a p p r o p r i a t e l eve l o f q u a l i t y c o n t r o l . To insuret h i s , each subcontractor i s required to submit to ETC the q u a l i t y control d a t a for al l a n a l y s e s i tp e r f o r m s . T h i s d a t a i s k ep t o n f i l e a t E T C . I n g e n e r a l , t h e amount o f q u a l i t y contro l r equ ir ed i so n e d u p l i c a t e s a m p l e w i t h o n e s p i k e d s a m p l e f o r every t e n a n a l y s e s .

- c f " C u s t _ g d y
c >

T h e c h a i n - o f - c u s t o d y p r o c e d u r e i s p a r t o f o u r q u a l i t y as surance p r o t o c o l . W e b e l i e v e o u rc h a m - o f - c u s t o o y record f u l l y c o m p l i e s w i t h t h e l e g a l r e q u i r e m e n t s o f f e d e r a i , s t a t e a n d l o c a lgovernment agencies and of the courts of law. The record covers:
- l a b e l i n g o f s a m p l e b o t t l e s , p a c k i n g t h e S a m p l e S h u t t l e a n d t r a n s f e r r i n g t h e S h u t t l eunder seal to the c u s t o d y o f a s h i p p e r ;
- o u t g o i n g s h i p p i n g m a n i f e s t s ;
- the c h a i n - o f - ' C u s t o d y f o r m c o m p l e t e d by the p e r s o n ( s ) breaking the S h u t t l e seal.t a k i n g the s a m p l e , reseanng the S h u t t l e and t r a n s f e r r i n g c u s t o d y to a s h i p p e r ;
- incoming s h i p p i n g m a n i f e s t s ;
- b r e a k i n g t h e S h u t t l e ' s r e s e a t ;
- s t o r ing each l a b e l e d s a m p l e b o t t l e in a secured area;
- d i s p o s i t i o n of each s a m p l e to an a n a l y s t or t e c h n i c i a n ; and
- the use o f the s a m p l e m each b o t t l e in a t e s t i n g p r o c e d u r e a p p r o p r i a t e to the i n t e n d e dpurpose of the sampl e .

The records show for each l i n k in this process:
- the p e r s o n w i t h c u s t o d y ; and
- the time and d a t e each person accep t ed or relinquished cu s tody.
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I n t r o d u c t i o n
T h i s r e p o r t c o n t a i n s t h e a n a l y t i c a l r e s u l t s o n your s l u d g e s a m p l e . T E S 1 3 D 8 5 / 1 2 / 1 7 . i t i sd e s i g n e a t o i n c l u d e c o m p r e h e n s i v e d a t a f r o m t h e e n t i r e a n a l y t i c a l p r o c e s s i n o r d e r t o s a t i s f yt n e neec s o f v a r i o u s l e v e l s o f review.
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R e s u l t s
S a r p i e ^ e s u l t s . a n d a s s o c i a t e d q u a l i t y a s s u r a n c e d a t a , a r e a l w a y s t a b u l a t e d m o n e o r moreo f T h i s r e p o r t ' s Q u a n t i t a t i v e R e s u l t s T a b l e s . T h e f o r m a t o f each t a n i e vane s w i t h t h e c l a s so f a n a l y s i s .
Priority Poltutantt
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ETC TESTING
M e t h o d o l o g y

f o r
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Acid. B9S9/H*ufr»t a r t t f P«stict4t Priority Poltuttnt Compounds
F o r t h e a n a l y s i s o f t h e A c i d , B a s e / N e u t r a l a n d P e s t i c i d e p r i o r i t y p o l l u t a n t s . n a c o m p l e x s o l i dm a t r i x , t h e E p A - E M S L s l u d g e m e t h o d w a s useet ( P r o t o c o l f o r R e f e r e e A n a l y s i s o fS e m i - i / c i a M e Organic P r i o r i t y P o l l u t a n t s i n M u n i c i p a l a n d i n d u s t r i a l W a s t e T r e a t m e n t S l u d g e .EPA C o n t r a c t 65-03-2625. J u n e 16 . i 960). Tne m e t h o d can pe s u m m a r i z e s a s f o l l o w s : A 80 r,-.is a m p l e i s a a j u s t e d t o a D H g r e a t e r t h a n n w i t h aaueous N a O H , T h e p H a d j u s t e d s a m p l e i s t h e ne x t r a c t e d w i t h m e t h y i e n e c h i o n d e u s i n g r e p e t i t i v e s e d i m e n t e x t r a c t i o n a i d e d b y a h i g h s p e e dhomcgenz er . T h e e x t r a c t i s s e p a r a t e d b y c e n t n f u g a t i o n a n a t r a n s f e r r e d b y p i p e t t e . T h es a m p l e ' s t h en a c i d i f i e d t o a D H l e s s t h a n 2 a n d t h e e x t r a c t i o n p r o c e s s i s r e p e a t e a w i t h f r e s hm e t h y i e n e c h l o r i a e . T h e f i r s t e x t r a c t , c o n t a i n i n g t h e b a s e / n e u t r a l e x t r a c t a o l e c o m p o u n d s , i sc l e a n e d w i t h sn ca g e l . d r i e d and c o n c e n t r a t e d to a 1 mi f inal v o l u m e . Gel p e r m e a t i o nc h r o m a t o g r a p h y . 5 used t o c l e a n t h e e x t r a c t c o n t a i n i n g t h e a c ' a e - < t r a c t a b i e c o m p o u n d s . T h i se x t r a c t i s anea and c o n c e n t r a t e d to a final t mt vo lume . Each e x t r a c t i s i n j e c t e d i n t o aG C / M S i n s t r u m e n t c o n f i g u r e d f o r t h e a n a l y s i s o f t h a t s p e c i f i c f r a c t i o n .
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S u m m a r y o f
Q u a l i t y A s s u r a n c e / Q u a l i t y C o n t r o l P r o c e d u r e s ( Q A / Q C )

E T C bases i t s q u a l i t y assurance p r o t o c o l s o n t h e f o l l o w i n g government g u i d e l i n e s :
. "Handbook f o r A n a l y t i c a l Q u a l i t y C o n t r o l I n W a t e r a n d W a s t e w a t e rL a b o r a t o r i e s " . E P A - 6 0 O / 4 - 7 9 - O I 9 , M a r c h 1 9 7 9 ;
. N a t i o n a l E n f o r c e m e n t I n v e s t i g a t i o n C e n t e r P o l i c i e s , a n d P r o c e d u r e s m a n u a l ;E P A - 3 3 0 / 9 / 7 9 / O O l - R . October 1979;
. t h e r e c o m m e n d e d g u i d e l i n e s f o r E P A M e t h o d s 6 2 4 a n d 6 2 5 . ( F e d e r a l R e g i s t e r ,December 3.1979, u p d a t e d on October 26. 1964);
. "Manual o f A n a l y t i c a l M e t h o d s for the A n a l y s i s o f P e s t i c i d e s in Humans andE n v i r o n m e n t a l S a m p l e s , " E P A 600/8-60-038. J u n e 1 9 8 0 ;
. ' D e t e r m i n a t i o n o f 2 . 3 7 . 8 - T C D D m S o i l a n d S e d i m e n t " E P A . R e g i o n v n , K a n s a sC i t y , S e p t e m b e r 1 9 8 3 ;
. O r g a n i c A n a l y s i s : M u l t i - m e d i a . M u l t i C o n c e n t r a t i o n - I F B W A 8 4 - A 2 6 7 ; a n d
. Dioxm A n a i y s i s : S o i i / S e d i m e n t M a t r i x ; M u l t i - C o n c e n t r a t i o n ; S e l e c t e d I o nM o n i t o r i n g w i t h J a r E x t r a t i o n P r o c e d u r e - I F B W A 8 4 - A 0 0 2

H o w e v e r , w e have m o d i f i e d o u r p r o t o c o l s t o p r o v i d e a h i g h e r l e v e l o f Q A / Q C t h a n t h e g u i d e l i n e sr equ i r e . For e x a m p l e , we a n a l y z e a h i g h e r t h a n required number o f q u a l i t y c on tro l s a m p l e s andw e p a y e s p e c i a l l y c a r e f u l a t t e n t i o n t o t h e c e r t i f i c a t i o n o f t h e " r e f e r e n c e s t a n d a r d " c o m p o u n d swe use in a n a l y s i s . Be'ow are l i s t e d the key Q A / Q C e l ement s for the me thod s we used.
A n a l y s i s o f V o l a t i l e O r g a n i c C o m p o u n d s b y G a s C h r o m a t o g r a p h y / M a s s S p c c l r o m e t r y

c
(Moo

- Each ba t ch of 13 s a m p l e s c o n s i s t s of 9 cu s t omer s a m p l e s (at a max imun). one b l a n ks a m p l e , one s p i k e d b l a n k , one s p i k e d s a m p l e and one r e p l i c a t e s a m p l e . Thi s amoun t s t o a30% q u a l i t y contro l f a c t o r .
- T h r e e s urroga t e compounas are added to each s a m p l e in the batch o* 13.
- A b l i n d q u a l i t y control s a m p l e is introduced to the l a b o r a t o r y for a n a l y s i s on a weeklybasi s .
- Each GC/MS i s checked and r e t u n e d . i f nece s sary, a t t h e b e g i n n i n g o f each day t oensure t h a t i t s p e r f o r m a n c e o n b r o r n o f l u o r o b s n z e n e ( B F B ) mee t s t h e E P A c r i t e r i a .
- A c a l i b r a t i o n curve f o r q u a n t i t a t i o n t s p r e p a r e d u s i n g a m i x t u r e o f V o l a t i l e O r g a n i cP r i o r i t y P o l l u t a n t " s tandards" at a minimum of 3 d i f f e r e n t concentrations and using am i x t u r e o f 3 i n t e r n a l s t a n d a r d s a t a c o n s t a n t c o n c e n t r a t i o n .
- T h e c a l i b r a t i o n curve i s v e r i f i e d w i t h a m i x t u r e o f p r i o r i t y p o l l u t a n t s t a n d a r d s everyday. If the response f a c t o r s vary greater than 25%. the ins trument must ber e c a l i b r a t e d .

A n a l y s i s o f O r g a n i c C o m p o u n d s E x t r a c t e d i n A c i d o r B a s e / N a u t r a l S o l u t i o n s b y G a s

- Each batch of 20 s a m p l e s cons i s t s of 16 customer s a m p l e s (at a maximum), one b l a n ks a m p l e , o n e s p i k e d b l a n k ( f o r w a t e r m a t r i c e s ) , o n e s a m p l e s p i k e d w i t h t h e p r i o r i t yp o l l u t a n t s t a n d a r d m i x t u r e and a d u p l i c a t e customer s a m p l e . This amounts to a 20%q u a l i t y c o n t r o l f a c t o r
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- T>.ree s u r r o g a t e c o m p o u n d s a r e a d d e d t o each s a m p l e i n t h e b a t c h f o r B a s e / N e u t r a la n a l y s i s .
- T h r e e s u r r o g a t e c o m p o u n d s a r e a d d e d t o each s a m p l e t n t h e b a t c h f o r A c i d a n a l y s i s .
- A & i m d q u a l i t y c o n t r o l s a m p l e i s i n t r o d u c e d t o the l a b o r a t o r y for a n a l y s i s on a w e e k l ybasis.
- Each GC/MS i s checked and r e tuned . i f n e c e s s ary , a t th e b e g i n n i n g o f each day toensure t h a t i t s p e r f o r m a n c e o n d e c a f l u o r o t n p h e n y l p h o s p h i n e ( D F T P P ) m e e t s t h e £ P Ac r i t e r i a .
- A c a l i b r a t i o n curve f or q u a n t i t a t i o n i s p r e p a r e d u s ing a m i x t u r e o f s t a n d a r d s c o m p o s e do f e i t h e r th e Organic A c i d or B a s e / N e u t r a l E x t r a c t a b i e C o m p o u n d s a t a m i n i m u m o f 3c o n c e n t r a t i o n s a n d u s ing f i v e i n t e r n a l s t a n d a r d s f o r q u a n t i t a t i o n .

A n a l y s i s o f M e t a l s

All SampHtt

- N e w s t a n d a r d s a r e p r e p a r e d f o r each ba t ch o f s a m p l e s .
- N o r m a l c a l i b r a t i o n i s p e r f o r m e d u s ing a b l a n k s a m p l e a n d f o u r s t a n d a r d s t h a i havebeen t h r o u g h t h e s a m p l e p r e p a r a t i o n p r o c e d u r e . A r e g r e s s i o n a n a l y s i s i s used t oc o n s t r u c t t h e c a l i b r a t i o n curve.
- A i l E P T o x t c i t y s a m p l e s a n d a t t s a m p l e s d e t e r m i n e d b y f u r n a c e a t o m i c a b s o r p t i o n a r ec a l c u l a t e d b y t h e "method o f a d d i t i o n s " .
- F o r each s a m p l e a n a l y s i s t h a t r equ ir e s t h e u s e o f t h e "method o f a d d i t i o n s " t e c h n i q u e .a t h r e e p o i n t c a l i b r a t i o n i s p e r f o r m e d u s i n g U . S . E P A " M e t h o d s f o r C h e m i c a l A n a l y s i s o fW a t e r a n d W a s t e s . 1979". R e s u l t s a r e o b t a i n e d u s ing l i n e a r r e g r e s s i o n a n a l y s i s . A n yr e g r e s s i o n w i t h a c o e f f i c i e n t o f c o r r e l a t i o n b e l o w 0.990 i s c o n s i d e r e d s u s p e c t ,n e c e s s i t a t i n g review o f c a l i b r a t i o n d a t a o r s a m p l e r e - a n a l y s i s .
- In c o n s t r u c t i n g th e normal c a l i b r a t i o n curves th e l o w e s t c o n c e n t r a t i o n l e v e l s we u s eare value s greater than or equal to 5 t imes the I n s t r u m e n t a l Dete c t i on L i m i t ODD.
- A l l c a l i b r a t i o n s t a n d a r d s a r e a n a l y z e d i n d u p l i c a t e , a t a minimum.
- i n d e p e n d e n t r e f e r e n c e s t a n d a r d s ar e used t o check th e accuracy o f c a l i b r a t i o ns t a n d a r d s .
- A check s t a n d a r d i s a n a l y z e d every t en s a m p l e s t o v a l i d a t e t h e normal c a l i b r a t i o ncurve.
- One cu s t omer s a m p l e out of every ten i s a n a l y z e d in t r i p l i c a t e ,
Homogeneous Simplex (except for M e r c u r y _ t r t » l y t i s )

S a m p l e s are a n a l y z e d in ba t ch e s o f 30 or l e s s . For b a t c h e s in which the s a m p l e m a t r i c e sare homogeneou s , the QC p r o g r a m Is a minimum of 25% and c o n s i s t s of a n a l y z i n g :
- 3 s e t s o f t r i p l i c a t e a n a l y s e s ;
- 2 R e p l i c a t e s p i k e s ;
- 1 i n d e p e n d e n t r e f e r e n c e s t a n d a r d ;
- 4 C a l i b r a t i o n s t a n d a r d s ( p r o c e s s e d us ing t h e s a m p l e p r e p a r a t i o n m e t h o d ) ;
- 4 C a l i b r a t i o n s t a n d a r d s ( w i t h o u t s a m p l e p r e p a r a t i o n ) ; a n d
- 1 R e a g e n t B l a n k .
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Mettros«n*ou_tt Simple* (except for Mercury

S a m p l e s are a n a l y z e d in b a t c h e s o f 30 or l e s s . For b a t c h e s in which the s a m p l e m a t r i c e sare h e t e r o g e n e o u s , the OC p r o g r a m is a minimum of 35% ana c o n s i s t s oi a n a l y z i n g .
- 3 s e t s o f t r i p l i c a t e a n a l y s e s ;
- 2 R e p l i c a t e sp ike s;
- 1 R e p l i c a t e i n d e p e n d e n t r e f e r e n c e s t a n d a r d s ;
- 4 C a l i b r a t i o n s t a n d a r d s ( p r o c e s s e d u s ing t h e s a m p l e p r e p a r a t i o n m e t h o d ) ;
- 1 Proc edura l B l a n k ;
- 4 C a l i b r a t i o n s t a n d a r d s ( w i t h o u t s a m p l e p r e p a r a t i o n ) ; a n d
- 1 R e a g e n t B l a n k ,

Anf lysis of

To a n a l y z e s a m p l e s f or mercury we g r o u p t h e m by m a t r i x In ba t ch e s o f 30 or l e s s OurOC p r o g r a m is a minimum of 30% and c o n s i s t s of a n a l y z i n g :
- each of ti~e 30 c u s t o m e r s a m p l e s in d u p l i c a t e ;
- 3 sets of t r i p l i c a t e anayise s;
- 2 R e p l i c a t e s p i k e s ;
- 2 R e p l i c a t e i n d e p e n d e n t r e f e r e n c e s t a n d a r d s ;
- 10 C a l i b r a t i o n s t a n d a r d s (proce s s ed using the s a m p l e p r e p a r a t i o n m e t h o d ) ; and
- 2 P r o c e d u r a l B l a n k s .

A n a l y s i s o f P e _ s t l c j d e s , H e r b i c i d e s a n d P C B ' s b y G a s C h r o m a t o g r a p h y
P e s t i c i d e , h e r b i c i d e and PCB s a m p l e s are g r o u p e d in b a t c h e s o f 16 cus tomer s a m p l e s o f l e s saccording to the t y p e of a n a l y s i s to be p e r f o r m e d . The QC program for each of these threet y p e s of a n a l y s e s i s a minimum of 20% and c o n s i s t s of a n a l y z i n g ;

- 1 pro c edura l b lank s a m p l e ( a reagent b lank is a n a l y z e d in the case of non-waterm a t r i c e s ) ;
- 1 s p i k e d b lank s a m p l e ( t h e s p ik ed b lank is e l i m i n a t e d in the case of non-waterm a t r i c e s ) .
- 1 r e p l i c a t e s a m p l e ;
- 1 r e p l i c a t e s p i k e d s a m p l e ; and
- 1 known r e f e r n e c e OC s a m p l e for at l e a s t each 100 s a m p l e s a n a l y z e d .

The instrument is c a l i b r a t e d each run with three s tandard s , and checked every 10 sampl e s .
A n a l y s i s o f C y a n i d e s . Phenol s . F l u o r t d e , C h l o r i d e . N i t r a t e a n d N i t r i t e

- A l l parame t e r s a r e ana lyzed using a Techmcon A u t o a n a i y z e r I I G T .
- 3 c a l i b r a t i o n s t a n d a r d s are a n a l y z e d at the b eg inn ing and end of each batch.
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- Each ba t ch (up to 80 s a m p l e s ) cons i s t s of a n a l y z i n g one b lank, one s p i k e d b l a n k , oned u p l i c a t e and s p i k e d s a m p l e ev ery 20 s a m p l e s , and an £PA known r e f e r e n c e s a m p l e .
A n a l y s ' S - O f - T o t a l O r g a n i c C a r b o n ( T Q C )
TOO sampl e s are analyzed on a d a i l y basis w i t h the number ot s a m p l e s a n a l y z o d per dayd e p e n d e n t o n t h e request f o r d u p l i c a t e o r q u a d r u p l i c a t e ana ly s e s . T h e q u a l i t y c on tro l p r o g r a m i sd e s i g n e d t o m a i n t a - n t h e a p p r o p r i a t e amount o f Q C a n d c o n s i s t s o f t h e f o l l o w i n g e l e m e n t s :

- D a i l y i n s t r u m e n t c a l i b r a t i o n
- One blank
- S t a n d a r d r e c a i i b r a t i o n every t o s a m p l e s
- S p i k e d s a m p l e s at a low and h i g h l e v e l
- Every s a m p l e is run in d u p l i c a t e at a minimum

A n a l y s i s o f T o t a l Organic H a l i d e ( T Q X j
- B l a n k r eagen t wat er f o r a b s o l u t e carbon backround must c o n t a i n l e s s t h a n 5 u g / i o fhai td e (as c h l o r i d e ) .
- U s i n g a t r i c h l o r o p h e n o i s t a n d a r d , t h e mean a d s o r p t i o n e f f i c i e n c y must b e w i t h i n -*•/-15% of the s t a n d a r d value.
- C a l i b r a t i o n s t a n d a r d s are run every 10 s a m p l e s .
- E v e r y s a m p l e is run in d u p l i c a t e at a minimum.

A n a l y s i s o f 2 , 3 , 7 . 8 - T C D D ( D l o x l n ? _ b y . G C / M S ( S I M )

- Each s a m p l e i s dosed w i t h a known q u a n t i t y o f 1 3 C j 2 - 2 , 3 , 7 . 8 ~ T C D D as i n t e r n a ls tandard and 3 7 C U - T C O O as surogat e s t a n d a r d . The a c t i on l i m i t s f o r s urroga t es t a n d a r d r e s u l t s i s +/- 40% of the true value. S a m p l e s showing s u r r o g a t e s t a n d a r dr e s u l t s o u t s i d e o f t h e s e l i m i t s a r e r e e x t r a c t e d a n d r e a n a l y z e d .
- Two l a b o r a t o r y "method b l a n k s " are run a l o n g w i t h each set of 24 or f e w e r s a m p l e s .T h e method b l a n k I s a l s o doaed w i t h t h e i n t e r n a l s t a n d a r d a n d s u r r r o g a t e s t a n d a r d .
- At l e a s t one per set of 24 s a m p l e s i s run in d u p l i c a t e to d e t e r m i n e i n t r a i a b o r a t o r yprec i s i on.
- Q u a l i t a t i v e R e q u i r e m e n t s , The f o l l o w i n g ar e me t in order t o c o n f i r m th e pre s ence o fn a t i v e 2.3.7,8-TCDD:

a , I s o m e r s p e c i f i c i t y must b e d e m o n s t r a t e d I n i t i a l l y a n d v e r i f i e d once p e r 8-hourwork s h i f t . T h e v e r i f i c a t i o n c o n s i s t s o f i n j e c t i n g a m i x t u r e c o n t a i n i n g T C O D isomerswhich e l u t e c lose to 2 .3 ,7 .8-TCDD. The 2 .3 .7 ,8-TCDD must be s e p a r a t e d f r o mi n t e r f e r r i n g isomers. w i t h no more than 25% v a l l e y r e l a t i v e to the 2 .2 ,7 .8-TCDD peak.
b. The 320/322 ratio is wi th in the range of 0.67 to 0.87.
c. I o n s 320. 322. and 257 are all pr e s en t and max imiz e t o g e t h e r the s ignal to meannoise ratio must be 2.5 to 1 or b e t t e r for all 3 ions.
d. The r e t emton t i m e i s equal ( w i t h i n 3 s e conds) the r e t e n t i o n time for thsi s o t o p i c a i i y l a b e l e d 2,3,7.8-TCDD.
e. At l e a s t one of the p o s i t i v e s can be c o n f i r m e d by o b t a i n i n g p a r t i a l scan s p e c t r af r o m mass ISO to mass 350. The p a r t i a l scan g u i d e l i n e s are as f o l l o w s :
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. the 320/324 r a t i o should be 1.56 +/- 0.16

. the 2 5 7 / 2 5 9 r a t i o s h o u l d be 1.03 •*•/- 0 10

. the 1 9 4 / 1 9 6 r a t i o s h o u l d be 1.54 +/- 0.15
One s a m p l e i s s p i k e d w i t h n a t i v e 2 , 3 . 7 . 8 - T C D D at a (eve! o f 1 .0 PPB (for s o i l ) f o r eachset of 24 or f e w e r s a m p l e s .
I n cases where n o n a t i v e 2 , 3 . 7 . 8 - T C O D i s d e t e c t e d , t h e a c t u a l d e t e c t i o n l i m i t i se s t i m a t e d and r e p o r t e d based on a s i g n a l to noise r a t i o of 2.5 to 1 at ions 320 and322
For each s a m p l e , the internal s t a n d a r d is present w i th at l e a s t a 10 to 1 s ignal to noiserai»o f or b o th mass 332 and mass 334. Also , th e i n t e r n a l s t a n d a r d 3 3 2 / 3 3 4 r a t i o mustbe w i t h i n the range of 0 67 to 0.87.

S u b c o n t r a c t o r Q A / Q C
Each sub con tra c t o e r i s required to m a i n t a i n an a p p r o p r i a t e l ev e l o f q u a l i t y control . To insuret h i s , eacn s u b c o n t r a c t o r i s r e q u i r e d t o submit t o E T C t h e q u a l i t y c o n t r o l d a t a f o r a n a n a l y s e s i tp e r f o r m s . T h i s d a t a i s k e p t o n f i l e a t E T C . I n g e n e r a l , t h e amount o f q u a l i t y c o n t r o l r equ ir ed i sone d u p l i c a t e s a m p l e w i t h one s p i k e d sampl e for every ten analyses .

C h a i n - o l - C u 5 t p _ _ d y

T h e c h a m - o f - c u s t o d y p r o c e d u r e i s p a r t o f o u r q u a l i t y as surance p r o t o c o l . W e b e l i e v e o u rc h a m - o f - c u s t o d y record f u l l y c o m p l i e s w i t h t h e l e g a l requirements o f f e d e r a l , s t a t e a n d localg o v e r n m e n t a g e n c i e s a n d o f t h e c our t s o f l a w . T h e record covers:
- l a b e l i n g o f s a m p l e b o t t l e s , p a c k i n g t h e S a m p l e S h u t t l e a n d t r a n s f e r r i n g t h e S h u t t l eunder seal to the c u s t o d y o f a s h i p p e r ;
- o u t g o i n g s h i p p i n g m a n i f e s t s ;
- the c h a m - o f - c u s t o d y f o r m c o m p l e t e d by the p e r s o n ( s ) breaking the S h u t t l e s e a l ,t a k i n g t h e s a m p l e , r e s e a i t n g t h e S h u t t l e a n d t r a n s f e r r i n g c u s t o d y t o a s h i p p e r ;
- incoming s h i p p i n g m a n i f e s t s ;
- br eak ing t h e S h u t t l e ' s r e s e a l ;
- s t o r i n g each l a b e l e d s a m p l e b o t t l e in 3 secured area;
- d i s p o s i t i o n of each s a m p l e to en a n a l y s t or t e c h n i c i a n ; and
- th e u s e o f th e s a m p l e in each b o t t l e in a t e s t i n g p r o c e d u r e a p p r o p r i a t e t o th e i n t e n d e dp u r p o s e o f t h e s a m p l e .

T h e r e c o r d s show f o r each l i n k i n t h i s p r o c e s s ;
- the p e r s o n w i t h c u s t o d y ; and
- the time and d a t e each p e r s o n a c c e p t e d or r e l i n q u i s h e d c u s t o d y .

i a.-
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A p p e n d i x A
M a s s S p e c t r a l D a t a

f o r
G u a n t i t a t e d C o m p o u n d s

1 ) A t o t a l i o n c h r o m a t o g r a r n f o r each s a m p l e a n a l y z e d b y a G C / M Si n s t r u m e n t .
2) A Q u a n t , r e p o r t used by th e a n a l y s t t o d e t e r m i n e q u a l i t a t i v e andq u a n t i t a t i v e r e s u l t s o f t h e c o m p o u n d s p r e s e n t .
3) A mass s p e c t r u m and a r e f e r e n c e s p e c t r u m for each p r i o r i t yp o l l u t a n t compound d e t e c t e d i n t h e s a m p l e .
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A p p e n d i x E
C h a l n - o f C u s t o d y F o r m s

1 ) A f i e l a C h a i n - o f - C u s t o d y f o r m ( C O ) i s i n c l u d e d f o r a M s a m p l e ss h i p p e d b y E T C s h u t t ' e
2 ) A n i n - n o u & e s a m p l e C h a i n - o * C u s t o d y f o r m i s i n c l u d e d f o r a ns a m p ; e s n o t s h i p p e d D y E T C s h u t t l e .
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ENVIRONMENTALTESTING tnct CERTIFICATION

I n t r o d u c t i o n
T h i s r e p o r t c o n t a i n s t h e a n a l y t i c a l r e s u l t s o n your s l u d g e s a m p l e , T E S l S D 8 5 / 1 2 / 1 7 . I t i sdeseed t o i n c l u d e c o m p r e h e n s i v e d a t a f r o m t h e e n t i r e a n a l y t i c a l p r o c e s s i n o r d e r t o s a t i s f yt h e r-eeas o f v a r i o u s l e v e l s o f review.
T h e - e s u i t s o b t a i n e d f r o m your s a m p l e a r e p r e s e n t e d i n t a b u l a r f o r m a t i m m e d i a t e l y f o l l o w i n gt h i s i n t r o d u c t i o n . Q u a l i t y a s surance d a t a i s t a b u l a t e d a l o n g w i t h t h e a p p r o p r i a t e s a m p l er e s u l t s f o r v e r i f i c a t i o n . D e p e n d i n g o n t h e a n a l y s e s o r d e r e d , t h e q u a l i t y a s s uranc e d a t a m a yi n c i t e r e s u l t s f r o m b l a n k , s p i k e d b l a n k , s p i k e d s a m p l e ( e . m a t r i x s p i k e ) a n a r e p l i c a t e s a m p l ea s w e n a s r e s u l t s f r o m s u r r o g a t e c c m p o u n d a n a l y s e s . Q u a l i t y a s surance d a t a f o r v e r i f i c a t i o no f p r o p e r i n s t r u m e n t p e r f o r m a n c e i s a l s o i n c l u d e d where a p p r o p r i a t e . T h e r e p o r t a p p e n d i c e si n c l u d e t h e c h a i n o f c u s t o d y record f o r your s a m p l e and , where a p p r o p r i a t e , t h e g a sc h r o m a t o y r a m s and mass s p e c t r a .
T h e p r o c e d u r e s used m t h e a n a l y s i s o f t h e s a m p l e a r e d e s c r i b e d i n t h i s r e p o r t ' s m e t h o d o l o g ys e c t .on. A l l a n a l y t i c a l p r o c e d u r e s w i t h i n o u r l a b o r a t o r y a r e p e r f o r m e d w i t h i n a s t r i c t l ye n f o r c e d Q u a l i t y A s s u r a n c e P r o t o c o l , A d e s c r i p t i o n o f t h ; s P r o t o c o l i s i n c l u d e d i n t h e r e p o r t .

R e s u l t s
S a m c ; e r e s u l t s , a ^ d a s s o c i a t e d q u a l i t y a s s u r a n c e d a t a , a r e a l w a y s t a b u l a t e d i n o n e o r moreo f t h i s r e p o r t ' s Q u a n t i t a t i v e R e s u l t s T a b l e s . T h e f o r m a t o f each t a b l e vanes w i t h t h e c l a s so f a n a l y s i s .
Ptionty Pollutant*
T h e p r i o r i t y p o l l u t a n t c o m p o u n d s a n d e l e m e n t s a r e h s t e a w i t h t h e i r N P D E S ( N a t i o n a l P o l l u t i o nD i s c r a r g e E l i m i n a t i o n S y s t e m ) numbers, a n d t h e M e t h o d Q e t e c t i o n L i m i t ( M O D p u b l i s h e d i n t h eF e d e r a l R e g i s t e r . W h e n a c o m p o u n d o r e l e m e n t i s p r e s e n t b e l o w i t s p u D - s h e d M D L f t < sr e p o r t e d a s B M O L ( B e l o w M e t h o d D e t e c t i o n L i m i t ) . W h e n a c o m p o u n d o r e l e m e n t i s n o tp r e s e n t a t a n y d e t e c t a b l e c o n c e n t r a t i o n s i t i s r e p o r t e d a s N D ( N o t D e t e c t e d ) . M D L ' s f o rnon-aqueou s m a t r i c e s a r e based o n U S E P A p u b l i s h e d M D L ' s b u t a r e a d j u s t e d a s p e r s a m p l ew e i g n t . M a t r i x s p i k e a n d r e p l i c a t e a n a l y s e s , where i n c l u d e d , were p e r f o r m e d o n s a m p l e sr a n d o m l y chosen w i t h i n each q u a l i t y assurance ba t ch and are t h e r e f o r e not n e c e s s a r i l ys p i k e s a n d r e p l i c a t e s o f t h i s r e p o r t ' s s a m p l e . S u r r o g a t e c o m p o u n d r e c o v e r y d a t a a n di n s t r u m e n t c a l i b r a t i o n d a t a a r e i n c l u d e d i n t h e M e t h o d P e r f o r m a n c e D a t a T a b l e s .
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C o m p o u n d s , i n a d d i t i o n t o t h o s e o n t h e p r i o r i t y p o l l u t a n t h s t . were i d e n t i f i e d t h r o u g h ar - 3 ' d e d s e a r c h o f t h e N B S - E C A s p e c t r a l i b r a r y . A f t e r r e v i e w t h e i d e n t i f i c a t i o n s a r ei n a s e p a r a t e t a b u l a t i o n a n a t a s e u e a " t e n t a t i v e l y i d e n t i f i e d " .
Vol»til« Priority Polluttnt Compounds
F o r t h e a n a l y s i s o f V o l a t i l e p r i o r i t y p o l l u t a n t s m a s o M d m a t r i x : , a m o d i f i e d v e r s i o n o f E P AM e t h o a 624 wa s used. The m o d i f i c a t i o n can b e b e s u m m a r i z e d a s f o l l o w s . 1 -3 gm o f t h e s o l i ds a m p l e a r e w e i g h e d i n t o a 1 5 m i H y p o vai. T h e v i a l i s s e a l e d i m m e d i a t e l y w i t h a t e f l o n - b a c k e dS i h c o n e s e p t u m . A s o l u t i o n c o n t a i n i n g 3 i n t e r n a l s t a n d a r d s i s i n j e c t e d t h r o u g h t h e s e p t u mo n t o t h e s a m p l e . T h e v i a l i s a t t a c h e d t o t h e P u r g e s n d T r a p s a m p l e r m s er i e s w i t h a 5 m !o r g a n i c - f r e e w a t e r t r a p . T h e s a m p l e v i a l i s h e a t e d a t 8 0 d e g r e e s C e n t i g r a d e f o r 2 0 m i n u t e s .A n i n e r t g a s s w e e p s t h e v o l a t i l e o r g a n i c c o m p o u n d s t h r o u g h t h e w a t e r t r a p on t o a s o r b e n tc o l u m n where t h e y a r e t r a p p e d . W h e n t h e p u r g e c y c l e i s c o m p l e t e , t h e s orbent c o l u m n i sh e a t e d a n a s a c k f i u s h e d w i t h h e l i u m t o d e s o r b t h e p u r g e a b l e o r g a n i c c o m p o u n d s o n t o a g a sc h r o m a t o g r a o h i c c o lumn. T h e g a s c h r c m a t c g r a p n i s t e m p e r a t u r e p r o g r a m m e d t o s e p a r a t e t h ep u r g e a b i e m i x t u r e . T h e s e p a r a t e d p u r g e a b ' e c o m p o n e n t s a r e t h e n i d e n t i f i e d a n d q u a n t i t a t e du s i n g a c o m p u t e r i z e s mass s p e c t r o m e t e r .
Acid, 8a$*/Ntutni »nd Ptsf/e/tf* Priority Pollutant c o m p o u n d *
F o r t h e a n a l y s i s o f t h e A c i d . B a s e / N e u t r a l a n a P e s t i c i d e p n o n t y p o l l u t a n t s i n a c o m p l e x s o l i dm a t r i x , t h e E P A - E M S L s i u d g e m e t h o d w a s used ( P r o t o c o l f o r R e f e r e e A n a l y s i s o fS e m i - V o l a t i l e Organi c P r i o r i t y P o l l u t a n t s i n M u n i c i p a l a n d i n d u s t r i a l W a s t e T r e a t m e n t S l u d g e .£PA C o n t r a c t 68-03-2625. J u n e 16 . ^960). The m e t h o d can b e s u m m a r i z e d a s f o l l o w s : A 60 mts a m p l e i s a d j u s t e d t o a P H g r e a t e r t h a n 1 1 w i t h aaueous N a O H T h e p H a d j u s t e d s a m p l e i s t h e ne x t r a c t e d w i t h m e t h y i e n e c h l o r i d e u s i n g r e p e t i t i v e s e d i m e n t e x t r a c t i o n a i d e d b y a h i g h s p e e dh o m c g e n i z e r . T h e e x t r a c t i s s e o a r a t e a b y c e n t n f u g a n o n a n a t r a n s f e r r e d b y p i p e t t e T h es a m p l e i s t h e n a c i d - f i e o t o a p H l e s s t h a n 2 a n a t h e e x t r a c t , o n p r o c e s s i s r e p e a t e d w i t h f r e s hm e t h y i e n e c h l o r i d e . T h e f i r s t e x t r a c t , c o n t a i n i n g t h e b a s e / n e u t r a l e x t r a c t a b i e c o m p o u n d s . < sC l e a n e d w i t h s i l i c a g e l . d r i e d a n d c o n c e n t r a t e d t o a 1 m l f i n a l v o lume . G e t p e r m e a t i o nc h r o r n a t o g r a p f . y i s used t o c l e a n t h e e x t r a c t c o n t a i n i n g t h e a c d e x t r a c t a b i e c o m p o u n d s . T h i se x t r a c t i s d n e d and c o n c e n t r a t e d t o a f ina l 1 mi v o l u m e . E a c h e x t r a c t < s i n j e c t e d i n t o aG C / M S i n s t r u m e n t c o n f i g u r e d f o r t h e a n a l y s i s o f t h a t s p e c i f i c f r a c t i o n .
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S u m m a r y o f
Q u a l i t y A s s u r a n c e / Q u a l i t y C o n t r o l P r o c e d u r e s ( Q A / O C )

E T C bases i t s q u a l i t y as surance p r o t o c o l s o n t h e f o l l o w i n g gov ernment g u i d e l i n e s :
. " H a n d b o o k f o r A n a l y t i c a l Q u a l i t y C o n t r o l i n W a t e r a n d w a s t e w a t e rL a b o r a t o r i e s ' . E P A - 6 0 0 / 4 - 7 9 - 0 1 9 . M a r c h 1979;
. N a t i o n a l E n f o r c e m e n t I n v e s t i g a t i o n C e n t e r P o l i c i e s , a n d P r o c e d u r e s m a n u a l ;E P A - 3 3 0 / 9 / 7 9 / O O i - R . October 1979;
. t h e r e c ommended g u i d e l i n e s f o r E P A M e t h o d s 6 2 4 a n d 625, ( F e d e r a l R e g i s t e r ,December 3.1979, u p d a t e d on O c t o b e r 26, 1 9 6 4 ) ;
. "Manual o f A n a l y t i c a l M e t h o d s f o r t h e A n a l y s i s o f P e s t i c i d e s i n H u m a n s a n dEnvironmenta l S a m p l e s . " EPA 600/8-60-038. J u n e 1980;
. " O e t e - m m a t i o n o f 2 . 3 . 7 . 6 - T C D D i n S o i l a n d S e d i m e n t " E P A , R e g i o n V l l , K a n s a sC i t y , S e p t e m b e r 1983.
. Organi c A n a l y s i s : M u l t i - m e d i a . M u l t i C o n c e n t r a t i o n - I F B W A 8 4 - A 2 6 7 ; a n d

D i o x m A n a i y s i s ' S o i t / S e d i m e n t M a t r i x ; M u l t i - C o n c e n t r a t i o n ; S e l e c t e d I o nM o n i t o r i n g w i t h J a r E x t r a t i o n P r o c e d u r e H F B W A 8 4 - A 0 0 2
H o w e v e ' . w e have m o d i f i e d o u r p r o t o c o l s t o p r o v i d e a h i g h e r l e v e l o f Q A / Q C t h a n t h e g u i d e l i n e sr equire , por e x a m p l e , we a n a l y z e a higher than required number of q u a l i t y control s a m p l e s anaw e p a y e s p e c i a l l y c a r e f u l a t t e n t i o n t o t h e c e r t i f i c a t i o n o f t h e " r e f e r e n c e s t a n d a r d " c o m p o u n d swe u s e m a n a l y s i s . B e l o w are h s t e d th e k ey QA/QC e l e m e n t s f or th e m e t h o d s we u s e d ,
A n a l y s t s o f V o l a t i l e Organi c C o m p o u n d s b y G a s C h r o m a t g g r a p h y / M a s s S p c c t r p m e t r y

CVJ

OJoo

- Each b a t c h of 13 s a m p l e s c o n s i s t s of 9 cu s t omer s a m p l e s (at a m a x i m u n ) . one b l a n ks a m p l e , one s p i k e d b l a n k , one s p i k e d s a m p l e and one r e p l i c a t e s a m p l e . Thi s amount s t o a3 0 % q u a l i t y c o n t r o l f a c t o r .
- T h r e e s u r r o g a t e c o m p o u n d s are a d d e d to each s a m p l e in the b a t c h o f 13.
- A bhnd q u a l i t y c o n t r o l s a m p l e i s i n t r o d u c e d t o th e l a b o r a t o r y f or a n a l y s i s on a w e e k l ybas i s
- Each GC/MS i s checked and r e t u n e d , i f n e c e s sary, a t t h e b e g i n n i n g o f each day t oensure t h a t i t s p e r f o r m a n c e o n b r o m o f l u o r o b e n z e n e ( B F B ) mee t s t h e E P A c r i t e r i a .
- A c a l i b r a t i o n curve f o r q u a n t i t a t i o n i s p r e p a r e d u s ing a m i x t u r e o f V o l a t i l e O r g a n i cP r i o r i t y P o l l u t a n t " s t a n d a r d s " a t a minimum o f 3 d i f f e r e n t c o n c e n t r a t i o n s and u s ing am i x t u r e o f 3 i n t e r n a l s t a n d a r d s a t a c o n s t a n t c o n c e n t r a t i o n .
- T h e c a l i b r a t i o n curve I s v e r i f i e d w i t h 3 m i x t u r e o f p r i o r i t y p o l l u t a n t s t a n d a r d s everyday. i f th e r e spon s e f a c t o r s vary g r e a t e r t h a n 25%, the i n s t r u m e n t must b er e c a l i b r a t e d .

A n a l y s i s o ! O r g a n i p C o m p o u n d s E x t r a c t e d I n . A c i d o r _ B a s e / N e u t r a t S o l u t i o n s b y G a s

- Each b a t c h of 20 s a m p l e s c o n s i s t s of 16 c u s t o m e r s a m p l e s (at a m a x i m u m ) , one b l a n ks a m p l e , o n e s p t k e d b l a n k ( f o r wat er m a t r i c e s ) , o n e s a m p l e s p i k e d wi th t h e p r i o r i t yp o l l u t a n t s t a n d a r d m i x t u r e a n d a d u p l i c a t e c u s t o m e r s a m p l e . T h i s amount s t o a 2 0 %q u a l i t y c o n t r o l f a c t o r .



s u r r o g a t e c o m p o u n d s a r e a d d e d t o each s a m p l e i n t h e b a t c h f o r B a s e / N e u t r a la n a l y s t s .
- T h r e e s u r r o g a t e c o m p o u n d s a r e a d d e d t o each s a m p l e i n t h e ba t ch f o r A c i d a n a l y s i s .
- A b l i n d q u a l i t y c o n t r o l s a m p l e i s i n t r o d u c e d t o th e l a b o r a t o r y f or a n a l y s i s on a w e e k l ybasis.
- Each GC/MS i s checked and r e t u n e d . i f nec e s sary, a t th e b e g i n n i n g o f each day t oensure t h a t i t s p e r f o r m a n c e o n d e c a f l u o r o t n p h e n y l p h o s p h i n e ( D F T P P ) mee t s t h e E P Ac r i t e r i a ,
- A c a l i b r a t i o n curve f or q u a n t i t a t i o n i s p r e p a r e d using a m i x t u r e o f s t a n d a r d s c ompo s edof e i t h e r the Organic A c i d or B a s e / N e u t r a l E x t r a c t a b i e C o m p o u n d s at a minimum of 3c o n c e n t r a t i o n s a n d u s i n g f i v e i n t e r n a l s t a n d a r d s f o r q u a n t i t a t i o n .

A n a l y s i s o f M e t a l s

Alt

- N e w s t a n d a r d s a r e p r e p a r e d f o r each b a t c h o f s a m p l e s .
- N o r m a l c a l i b r a t i o n i s p e r f o r m e d u s i n g a b lank s a m p l e and f o u r s t a n d a r d s tha t havebeen t h r o u g h the s a m p l e p r e p a r a t i o n p r o c e d u r e . A r egre s s i on a n a l y s i s i s used toc o n s t r u c t t h e c a l i b r a t i o n curve.
- A l l £ P T o x i c i t y s a m p l e s a n d a l l s a m p l e s d e t e r m i n e d b y f u r n a c e a tomic a b s o r p t i o n a r ec a l c u l a t e d by th e "method o f a d d i t i o n s " .
- F o r each s a m p l e a n a l y s i s t h a t r equ i r e s t h e u s e o f t h e "method o f a d d i t i o n s " t e c h n i q u e ,a t h r e e p o t n t c a l i b r a t i o n i s p e r f o r m e d u s ing U . S . E P A " M e t h o d s f o r C h e m i c a l A n a l y s i s o fW a t e r a n d W a s t e s , 1979". R e s u l t s a r e o b t a i n e d us ing l i n e a r r egre s s i on a n a l y s i s . A n yr e g r e s s i o n w i t h a c o e f f i c i e n t o f c o r r e l a t i o n be low 0.990 i s cons idared s u s p e c t .n e c e s s i t a t i n g review o f c a l i b r a t i o n d a t a o r s a m p l e r e - a n a l y s i s .
- In c o n s t r u c t i n g th e normal c a l i b r a t i o n curves th e l owe s t c o n c e n t r a t i o n l e v e l s we u s e?' * v a l u e s g r e a t e r t h a n or equal to S t i m e s the I n s t r u m e n t a l D e t e c t i o n L i m i t (IDL).
- All c a l i b r a t i o n s t a n d a r d s ar e a n a l y z e d in d u p l i c a t e , a t a minimum.
- i n d e p e n d e n t r e f e r e n c e s t a n d a r d s are used to check the accuracy of c a l i b r a t i o ns t a n d a r d s .
- A check s t a n d a r d : s a n a l y z e d every t en s a m p l e s to v a l i d a t e the normal c a l i b r a t i o ncurve.
- One cus tomer s a m p l e out of every ten is analyzed in t r i p l i c a t e .
Homogeneous S a m p / * * (except for Mercury
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S a m p l e s are a n a l y z e d in b a t c h e s o f 30 or l e s s . For b a t c h e s in which the s a m p l e m a t r i c e sare homogeneous , the OC p r o g r a m is a minimum of 25% and cons i s t s of a n a l y z i n g ;
- 3 s e t s o f t r i p l i c a t e a n a l y s e s ;
- 2 R e p l i c a t e s p i k e s ;
- 1 i n d e p e n d e n t r e f e r e n c e s t a n d a r d ;
- 4 C a l i b r a t i o n s t a n d a r d s ( p r o c e s s e d u s i n g t h e s a m p l e p r e p a r a t i o n m e t h o d ) ;
- 4 C a l i b r a t i o n s t a n d a r d s ( w i t h o u t s a m p l e p r e p a r a t i o n ) ; a n d
- 1 R e a g e n t B l a n k .
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are a n a l y z e d in b a t c h e s o f 30 or l e s s For b a t c h e s in which the s a m p l e m a t r i c e se h e t e r o g e n e o u s , the OC p r o g r a m is a minimum of 35% ana c o n s i s t s of a n a . y z m g ;
3 s e t s o f t r i p l i c a t e a n a l y s e s ;
2 R e p l i c a t e s p i k e s ;
1 R e p H c a t e i n d e p e n d e n t r a f e r e n c e s t a n d a r d s ;
4 C a l i b r a t i o n s t a n d a r d s ( p r o c e s s e d u s i n g t h e s a m p l e p r e p a r a t i o n m e t h o d ) ,
1 P r o c e d u r a l B l a n k ;
4 C a l i b r a t i o n s t a n d a r d ? , ( w i t h o u t s a m p l e p r e p a r a t i o n ) , a n d
1 R e a g e n t B l a n k

To a n a l y z e s a m p l e s for mercury we g r o u p t h e m by m a t r i x in b a t c h e s o f 30 or (e s s . OurOC p r o g r a m is a m i n i m u m of 30% and c o n s i s t s of a n a l y z i n g :
- each of the 30 c u s t o m e r s a m p l e s in d u p l i c a t e ;
- 3 s e t s o f t r i p l i c a t e a n a y i s e s ;
- 2 R e p l i c a t e s p i k e s ;
- 2 R e p N c a t e i n d e p e n d e n t r e f e r e n c e s t a n d a r d s :
- 10 C a l i b r a t i o n s t a n d a r d s ( p r o c e s s e d u s ing th e s a m p l e p r e p a r a t i o n m e t h o d ) , and
- 2 P r o c e d u r a l B l a n k s .

A n a l y s i s o f P e s t i c i d e s . H e r b i c i d e s f e * i d P C B ' s f a y G a s C h r o m a i p g r a p h y

P e s t i c i d e , h e r b i c i d e and PCB s a m p l e s are g r o u p e d in b a t c h e s o f 16 cu s tomer s a m p l e s or l e s sa c c o r d i n g t o t h e t y p e o f a n a l y s i s t o b e p e r f o r m e d . The OC p r o g r a m f o r each o f the s e thr e et y p e s o f a n a l y s e s i s a m i n i m u m of 20% and c o n s i s t s o f a n a l y z i n g :
- 1 p r o c e d u r a l b l a n k s a m p i e C a r e a g e n t b l a n k i s a n a l y z e d in the case o f non-wat erm a t r i c e s ) ;
- 1 sp iked b lank samp-e (the s p i k e d b l a n k is e l i m i n a t e d in the case of non~waterm a t r i c e s ) ;
- 1 r e p l i c a t e s a m p l e ;
- 1 r e p l i c a t e sp iked s a m p l e ; and
- 1 known r e f e r n e c e OC s a m p l e tor at l e a s t each 100 s a m p l e s a n a l y z e d .

The ins trument is c a l i b r a t e d each run w i t h three s t a n d a r d s , and checked every 10 samples .
A n a l y s i s o f C y a n i d e s , P h e n o l s . R g o r i d e . C h l o r l d e . . _ N H r a t e a n d N i t r i t e

- A l l p a r a m e t e r s a r e a n a l y z e d u s ing a T e c h m c o n A u t o a n a i y z e r I I G T .
- 3 c a l i b r a t i o n s t a n d a r d s are a n a l y z e d at the b e g i n n i n g and end of each b a t c h .
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- Each b a t c h (up to 80 s a m p l e s ) cons i s t s of a n a l y z i n g one b lank, one s p t k e d b l a n k , oned u p l i c a t e and s p i k e d sampi- i every 20 s a m p l e s , and an EPA known r e f e r e n c e s a m p l e .
A n a l y s i s o f J T o t . a l Organic C a r b o n ( T Q C ) .
TOC s a m p l e s ar e a n a l y z e d on a d a i l y bas i s w i t h th e number o f s a m p l e s a n a l y z e d p er dayd e p e n d e n t o n t h e request f o r d u p l i c a t e o r q u a d r u p l i c a t e a n a l y s e s . T h e q u a l i t y control p r o g r a m i sdes igned to mainta in the a p p r o p r i a t e amount of QC and cons i s t s of the f o l l o w i n g e l ement s:

- D a i l y i n s t r u m e n t c a l i b r a t i o n
- One b l a n k
- S t a n d a r d r e c a i i b r a t i o n every 10 s a m p l e s
- S p i k e d s a m p l e s at a low and h igh level
- Every s a m p l e is run in d u p l i c a t e at a minimum

*

A n a l y s i s o . l T o t a l Organic H a l i d a ( T O X )
- B l a n k r eagen t wat er f o r a b s o l u t e carbon backround must c o n t a i n l a s s than 5 u g / i o fhai ide (as ch lor ide).
- U s i n g a t r i c h l o r o p h e n o i s t a n d a r d , t h e mean a d s o r p t i o n e f f i c i e n c y must b e w i t h i n - f / -15% of the s t a n d a r d value.
- C a l i b r a t i o n s t a n d a r d s are run every 10 s a m p l e s .
- Every s a m p l e Is run in d u p l i c a t e at a minimum.
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A n a l y s i s o f 2 .3 .7 .S-TCDD ( P f o x l n ) b y . ( S O / M S ( S I M )

Each s a m p l e i s c lo s ed w i t h a known q u a n t i t y o f 1 3 C j 2 - 2 , 3 . 7 , 8 - T C D D as i n t e r n a ls t a n d a r d a n d 3 7 C i 4 - T C O D a s s u r o g a t e s t a n d a r d . T h e a c t i o n l i m i t s f o r s u r r o g a t es t a n d a r d r e s u l t s is +/- 40% of the true value. S a m p l e s showing surrogate s tandardr e s u l t s o u t s i d e o f the s e l i m i t s a r e r e e x t r a c t e d a n d r e a n a l y z e d .
Two l a b o r a t o r y "method blanks" are run along with each set of 24 or f e w e r sample s .T h e me thod b l a n k I s a l s o dosed w i t h t h e i n t e r n a l s t a n d a r d a n d s u r r r o g a t e s t a n d a r d .
At l e a s t one p er s e t o f 24 s a m p l e s i s run In d u p l i c a t e t o d e t e r m i n e i n t r a l a b o r a t o r ypr e c i s i on .
Q u a l i t a t i v e Requir ement s . T h e f o l l o w i n g a r t m e t I n order t o c o n f i r m t h e presence o fn a t i v e 2.3.7.6-TCDD:

a. I s o m e r s p e c i f i c i t y must be d e m o n s t r a t e d ini t ial ly and v e r i f i e d once per 8-hourwork s h i f t . The v e r i f i c a t i o n cons i s t s o f i n j e c t i n g a mix ture containing TCDD isomerswhich e l u t e c l o s e t o 2 . 3 , 7 . 6 - T C D D . T h e 2 , 3 . 7 , 8 - T C D D must b o s e p a r a t e d f r o mi n t e r f e r i n g isomers, w i t h no more t h a n 25% v a l l e y r e l a t i v e to the 2 . 3 . 7 , f l ~ T C D D peak.
b. The 320/322 r a t i o is w i t h i n the range of 0.67 to 0.87.
c. ions 320, 322, and 257 are all pre s en t and maximize t o g e t h e r tha s ignal to meannoise r a t i o must be 2.5 to 1 or b e t t e r for all 3 lone.
d. The r e t e n t i o n t i m e i s equal ( w i t h i n 3 s e c o n d s ) the r e t e n t i o n t ime for thei s o t o p i c a l i y l a b e l e d 2.3.7.8-TCDD.
e , At l e a s t one o f th e p o s i t i v e s can b e c o n f i r m e d by o b t a i n i n g p a r t i a l scan s p e c t r af r o m mass 150 to mass 350. The p a r t i a l scan g u i d e j i n e s are as f o l l o w s ;
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. the 320/324 r a t i o s h o u l d be 1.56 4/- 0.16
. the 2 5 7 / 2 5 9 r a t i o should be 1.03 +/- 0.10
. the 194/196 r a t i o shou ld be 1.54 +/~ C 15

One s a m p l e is s p i k e d w i t h n a t i v e 2 . 3 . 7 , 6 - T C D D at a l eve l of 1.0 PPB (for s o i l ) for eachset of 24 or f e w e r s a m p l e s .
In cases where no n a t i v e 2 , 3 . 7 . 6 - T C D D is d e t e c t e d , the a c t u a l d e t e c t i o n l i m i t i se s t i m a t e d and r e p o r t e d based on a s i g n a l to noise r a t i o of 2.5 to 1 at ions 320 and322.
For each s a m p l e , the i n t e r n a l s t a n d a r d is pre s ent wi th at l ea s t a 10 to 1 signal to noiser a t i o for b o th mass 332 and mass 334. A l s o , the in t ernal s t andard 332/334 r a t i o mustbe w i t h i n the range of 0.6? to 0.87.

S u b c o n t r a c t o r Q A / Q C
Each s ub c on t ra c t o e r i s required to m a i n t a i n an a p p r o p r i a t e l ev e l o f q u a l i t y c on tro l . To insuret h i s , each sub con trac t or i s required to submit to ETC the q u a l i t y control d a t a for a l l a n a l y s e s i tp e r f o r m s . T h i s d a t a i s k e p t o n f t i e a t E T C . I n g e n e r a l , t h e amount o f q u a l i t y control required i sone d u p l i c a t e s a m p l e w i t h one sp iked s a m p l e for every ten analyse s .

C h a i n - o f - C u s t o d y

The c h a i n - o f - c u s t o d y procedure i s par t of our q u a l i t y assurance p r o t o c o l . We b e l i ev e ourc h a m - o f - c u s t o o y record f u l l y c o m p l i e s w i t h t h e l e g a l r e t i r ement s o f f e d e r a l , s t a t e a n d localgovernment a g e n c i e s and of th$ courts of law. The record covers:
- I s b e M n g o f s a m p l e b o t t l e s , p a c k i n g t h e S a m p l e S h u t t l e a n d t r a n s f e r r i n g t h e S h u t t l eunder seal to the c u s t o d y of a s h i p p e r ;
- o u t g o i n g s h i p p i n g m a n i f e s t s ;
- t h e c h a m - o f - c u s t o d y f o r m c o m p l e t e d b y t h e p e r s o n ( s ) b r e a k i n g t h e S h u t t l e s e a l ,t a k i n g the s a m p l e , r e s ea l ing the S h u t t l e and t r a n s f e r r i n g cu s t ody to a s h i p p e r ;
- incoming s h i p p i n g m a n i f e s t s ;
- b r e a k i n g t h e S h u t t l e ' s r e s e a l ;
- s t o r i n g each l a b e l e d s a m p l e b o t t l e in a secured area;
- d i s p o s i t i o n of each s a m p l e to an a n a l y s t or technician; and
- the use of the s a m p l e in each b o t t l e in a t e s t i n g p r o c e d u r e a p p r o p r i a t e to the in t endedp u r p o s e o f the s a m p l e .

The records show for each l i n k tn t h i s process:
- the person w i t h c u s t o d y , and
- the time and d a t e each person a c c e p t e d or rel inquished cus tody.
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M a s s S p e c t r a l D a t a
Q u a n t l t a t e d C o m p o u n d s

CM
T"
CM
Oo

1) A t o t a l i on c h r o m a t o g r a m for each s a m p l e a n a l y z e d by a GC/MSi n s t r u m e n t .
2) A Q u a n t , r e p o r t used by tne a n a l y s t to d e t e r m i n e q u a l i t a t i v e andq u a n t i t a t i v e r e s u l t s o f t h e c o m p o u n d s p r e s e n t .
3) A mass s p e c t r u m and a r e f e r e n c e s p e c t r u m for each p n o n t yp o l l u t a n t c ompound d e t e c t e d i n t h e s a m p l e .
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Priority Pollutant*
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ETC ENVIRONMENTALTESTING and CERTIFICATION

M e t h o d o l o g y
f o r

G C / M S A n a l y s i s o f P r i o r i t y P o l l u t a n t C o m p o u n d s
T h e m e t h o d s e m p l o y e d i n t h e G C / M S a n a l y s i s f o r p r i o r i t y p o l l u t a n t s a r e e s t a b l i s h e d E P Am e t h o c s . R i g i d c o m p l i a n c e w i t h t h e i n s t r u m e n t p a r a m e t e r s a n a p e r f o r m a n c e c r i t e r i a o f t h ep u b l i s h e d m e t h o d s w a s a c h i e v e d , i n some cases, t h e p r e c i s e a m o u n t s o f s a m p l e used a n d t h es a m p l e h a n d l i n g p r o c e d u r e s v a r y w i t h t h e c o m p l e x i t y o f t h e s a m p l e m a t r i x . Q u a l i t a t i v ei d e n t i f i c a t i o n o f t n e p r i o r i t y p o l l u t a n t s w a s p e r f o r m e d u s i n g t h e r e l a t i v e r e t e n t i o n t i m e s , t h er e l a t i v e abundanc e o f t hr e e c h a r a c t e r i s t i c t on s a n d t h e a b u n d a n c e r a t i o s . T h e e n t i r e masss p e c t r u m w a s r ev i ewed t o c o n f i r m each i d e n t i f i c a t i o n . Q u a n t i t a t i v e a n a l y s e o f d e t e c t e dc o m p o u n d s wa s p e r f o r m e d by u s ing a r e s p o n s e f a c t o r g e n e r a t e d by a m a j o r c h a r a c t e r i s t i ci on o f !">e s p e c i f i c c o m p o u n d and an i n t e r n a l s t a n d a r d .
C o m p o u n d s , m a d d i t i o n t o t h o s e o n t h e p r i o r i t y p o l l u t a n t i t s t , were i d e n t i f i e d t h r o u g h ac o m p u t e r - a i d e d s earch o f t h e N B S - E P A s p e c t r a l i b r a r y . A f i i e r r ev i ew t h e i d e n t i f i c a t i o n s a r ei n c l u d e s m a s e p a r a t e t a b u l a t i o n a n a l a b e l l e d " t e n t a t i v e l y i d e n t i f i e d " .
V o ' * * / / » Priority Pollutant C o m p o u n d *
F o r t h e a n a l y s i s o f V o l a t i l e p r i o r i t y p o l l u t a n t s i n a s o l i d m a t r i x , a m o d i f i e d v e r s i o n o f E P AM e t h o d 624 was used. The m o d i f i c a t i o n can be be s u m m a r i z e d a s f o l l o w s : 1-3 gm o f the s o l i ds a m p l e a r e w e i g h e d i n t o a 1 5 m l H y p o vo l . T h e v i a l i s s e a t e d i m m e d i a t e l y w i t h a t e f l o n - b a c k e ds i l i c o n s s e p t u m . A s o l u t i o n c o n t a i n i n g 3 i n t e r n a l s t a n d a r d s i s i n j e c t e d t h r o u g h t h e s e p t u mo n t o th e s a m p l e . The v ia l i s a t t a c h e d t o th e P u r g e and Trap s a m p l e r in s er ie s w i t h a 5 mlo r g a n i c - f r e e w a t e r t r a p . T h e s a m p l e v i a ' i s h e a t e d a t 8 0 d e g r e e s C e n t i g r a d e f o r 2 0 minu t e s .A n me r t g a s s w e e p s t h e v o l a t i l e o r g a n i c c o m p o u n d s t h r o u g h t h e w a t e r t r a p onto a s o rb en tc o l u m n where t h e y a r e x . ' a p p e d . W h e n t h e p u r g e c y c l e i s c o m p l e t e , t h e sorbent c o l u m n i sh e a t e d and b a c k f i u s h e d w i t h h e l i u m t o de sorb t h e p u r g e a b i e o r g a n i c c o m p o u n d s onto a ga sc h r o m a t o g r a p h i c column. T h e g a s c h r o m a t o g r a p h i s t e m p e r a t u r e p r o g r a m m e d t o s e p a r a t e t h ep u r g e a o i e m i x t u r e . T h e s e p a r a t e d p u r g e a b i e c o m p o n e n t s a r e t h e n i d e n t i f i e d a n d q u a n t i t a t e du s i n g a c o m p u t e r i z e d mass s p e c t r o m e t e r .
Ado, 8*39/M6utral end P * s f / c / d « Priority Pollutant C o m p o u n d *
F o r t h e a n a l y s i s o f t h e A c i d , B a s e / N e u t r a l a n d P e s t i c i d e p r i o r i t y p o l l u t a n t s m a c o m p l e x s o l i dm a t r i x , t h e E P A - E M S L s l u d g e m e t h o d w a s used ( P r o t o c o l f o r R e f e r e e A n a l y s i s o fS e m i - V o l a t i l e Organic P r i o r i t y P o l l u t a n t s i n M u n i c i p a l a n d i n d u s t r i a l W a s t e T r e a t m e n t S l u d g e ,EPA C o n t r a c t 68-G3-2625 . J u n e 16. 1980). The me tnod can be s u m m a r i z e d as 'o i iows: A 80 mls a m p l e i s a d j u s t e d t o a p H g r e a t e r t h a n 1 1 w i t h aqueous N a O H . T h e p H a d i u s t e d s a m p l e i s t h ene x t r a c t e d w i t h m e t h y i e n e c h l o r i d e u s ing r e p e t i t i v e s e d i m e n t e x t r a c t i o n aoed b y a h i g h s p e e dh o m o g e n i z e s T h e e x t r a c t i s s e p a r a t e e ? b y c e n t n f u g a t i o n a n d t r a n s f e r r e d b y p i p e t t e . T h es a m p l e i s then a c i d i f i e d t o a pH l e s s t han 2 and the e x t r a c t i o n proce s s i s r e p e a t e d w i t h f r e s hm e t h y i e n e c h l o r i d e . T h e f i r s t e x t r a c t , c o n t a i n i n g t h e b a s e / n e u t r a i e x t r a c t a b i e c o m p o u n d s , i sc l e a n e d w i t h s i l i c a g e l , d r i e d a n d c o n c e n t r a t e d t o a 1 m l f i n a l v o l u m e . G e l p e r m e a t i o nc h r o m a t o g r a p h y i s used t o c l e a n t h e e x t r a c t c o n t a i n i n g t h e acid e x t r a c t a b i e c o m p o u n d s . T h i se x t r a c t i s d r i e d and c o n c e n t r a t e d to a f inal 1 ml v o l u m e . Each e x t r a c t i s i n j e c t e d i n t o aG C / M S in s t rument c o n f i g u r e d f o r t h e a n a l y s i s o f t h a t s p e c i f i c f r a c t i o n .
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f*fft^E*H»^^» TESTING ana CERTIFICATION
S u m m a r y o f

Q u a l i t y A s s u r a n c e / Q u a l i t y C o n t r o l Procedure s ( Q A / Q C )

E T C bases i t s q u a l i t y assurance p r o t o c o l s o n t h e f o l l o w i n g government g u i d e l i n e s :
" H a n d b o o k f o r A n a l y t i c a l Q u a l i t y C o n t r o l i n W a t e r a n d W a s t e w a t e rLabora tor i e s " . EPA-600/4-79-019. March 1979;

. N a t i o n a l E n f o r c e m e n t I n v e s t i g a t i o n C e n t e r P o l i c i e s , and Procedure s manual;E P A - 3 3 0 / 9 / 7 9 / O O i - R . October

. the recommended g u i d e l i n e s for EPA M e t h o d s 624 and 625. ( F e d e r a l Register.December 3. 1979; u p d a t e d on October 26, 1964),
, ' M a n u a l o f A n a l y t i c a l M e t h o d s f o r t h e A n a l y s i s o f P e s t i c i d e s I n Humans a n dEnvironmental S a m p l e s , " EPA 600/8-60-038, June 1980;
. " D e t e r m i n a t i o n o f 2 , 3 7 . 8 - T C D D in Soi l and S e d i m e n t ' E P A . Region VM. K a n s a sC i t y . S e p t e m b e r 1983;
. O r g a n i c A n a l y s i s . M u l t i - m e d i a . M u i t i C o n c e n t r a t i o n - I F B W A 6 4 - A 2 6 7 ; a n d
. D t o x i n A n a l y s i s : S o n / S e d i m e n t M a t r i x ; M u l t i - C o n c e n t r a t i o n ; S e l e c t e d i o nM o n i t o r i n g w i t h J a r E x t r a t i o n P r o c e d u r e - l F B W A 8 4 - A Q 0 2

H o w e v e r , we have m o d i f i e d our p r o t o c o l s \o p r o v i d e a higher l ev e l o f Q A / Q C t h a n the g u i d e l i n e srequire. For e x a m p l e , we a n a l y z e a higher than required number of q u a l i t y control s a m p l e s andwe pay e s p e c i a l l y c a r e f u l a t t e n t i o n to the c e r t i f i c a t i o n o f the "reference s t andard" compoundswe use in a n a l y s i s . Below are l i s t e d the key Q A / Q C e l ement s for the methods we used,
A n a l y s i s o f V p t a t H e Organic Compounds f a y G a s C h r o m a l p g r a p h y / M a s s S p e c t r o m c t r y

- Each ba t ch of (3 s a m p l e s consis t s of 9 customer s a m p l e s (at a maximun). one b lanks a m p l e , one s p i k e d b l a n k , one s p i k e d s a m p l e and one r e t / i c a t e s a m p l e . This amounts to a3 0 % q u a l i t y c o n t r o l f a c t o r .
- T h r e e s u r r o g a t e c o m p o u n d s are a d d e d to each s a m p l e in the b a t c h of 13.
- A bind q u a l i t y contro l s a m p l e i s i n t r o d u c e d to the l a b o r a t o r y for a n a l y s i s on a w e e k l ybasis .
- Each GC/MS is checked and re tuned, if necessary, at the beginning of each day toensure t h a t its p e r f o r m a n c e on bromof luorob enzene (BFB) meets the EPA cri teria.
- A c a l i b r a t i o n curve for q u a n t i t a t i o n i s p r e p a r e d using a m i x t u r e of V o l a t i l e Organicp - i o n t y P o l l u t a n t " s T a n d a r d s " at a minimum o* 3 d i f f e r e n t concentrations and using am i x t u r e of 3 in t ernal s t a n d a r d s at a constant concentration.
- The ca l i bra t i on curve is v e r i f i e d with a mix ture of p r i o r i t y p o l l u t a n t s t andard s everyday. I f t h e r e spons e f a c t o r s vary g r e a t e r than 25%, t h e in s trument must b er e c a l i b r a t e d .

A n a l y s i s o f O r g a n i c C o m p o u n d s E x t r a c t e d t . t _ A c i d qr B a s < 5 / N e u t r « l _ S p l u t i p n s by Gas'
- Each batch of 20 s a m p l e s c ons i s t s of 16 customer s a m p l e s Cat a maximum), one b l a n ks amp l e , one spiked blank ( f o r water matr i c e s) , one s a m p l e s p i k e d with the p r i o r i t yp o l l u t a n t s t a n d a r d mix ture and a d u p l i c a t e customer s a m p l e . T h i s amounts to a 20%q u a l i t y control f a c t o r .
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ENVIRONMENTALTESTING and CERTIFICATION

- T h r e e s u r r o g a t e c o m p o u n d s a r e a d d e d t o each s a m p l e i n t h e b a t c h f o r B a s e / N e u t r a la n a l y s i s .
- T h r e e s u r r o g a t e c o m p o u n d s a r e a d d e d t o each s a m p l e i n t h e b a t c h f o r A c i d a n a l y s i s .
- A b l i n d q u a l i t y c o n t r o l s a m p l e i s i n t r o d u c e d t o th e l a b o r a t o r y f or a n a l y s i s on a w e e k l ybasis.
- Each GC/MS is checked and r e tuned . i f nece s sary, at the b e g i n n i n g o f each day toensure t h a t i t s p e r f o r m a n c e o n d e c a f i u o r o t n p h e n y i p h o s p h i n e ( D F T P P ) mee t s t h e E R Ac r i t e r i a .
- A c a l i b r a t i o n curve for q u a n t i t a t i o n i s p r e p a r e d using a m i x t u r e o f s t a n d a r d s c ompos edof e i t h e r the Organic A c i d or B a s e / N e u t r a l E x t r a c t a b t e C o m p o u n d s at a minimum of 3c o n c e n t r a t i o n s a n d u s ing f i v e i n t e r n a l s t a n d a r d s f o r q u a n t i t a t i o n .

A n a l y s i s o ( M e t a l s
AH
- New s t a n d a r d s ar e p r e p a r e d f o r each b a t c h o f s a m p l e s .
- N o r m a l c a l i b r a t i o n . s p e r f o r m e d using a b l a n k s a m p l e and f o u r s t a n d a r d s t h a t havebeen through the s a m p l e p r e p a r a t i o n procedure. A regression a n a l y s i s is used toc o n s t r u c t t h e c a l i b r a t i o n curve.
- All EP T o x i c i t y s a m p l e s and a l l s a m p l e s d e t e r m i n e d by f u r n a c e a t o m i c a b s o r p t i o n ar ec a l c u l a t e d by the "method of add i t i on s " .
- For each s a m p l e a n a l y s i s t h a t requires th e u s e o f th e "method o f a d d i t i o n s " t e c h n i q u e ,a t h r e e p o i n t c a l i b r a t i o n i s p e r f o r m e d u s ing U . S . E P A " M e t h o d s f o r C h e m i c a l A n a l y s t s o fW a t e r and W a s t e s , 1979". R e s u l t s ar e o b t a i n e d u s ing l i n e a r r egre s s i on a n a l y s i s . Anyr e g r e s s i o n w i t h a c o e f f i c i e n t o f c o r r e l a t i o n b e l o w 0.990 i s c o n s i d e r e d s u s p e c t ,n e c e s s i t a t i n g review o f c a l i b r a t i o n d a t a o r s a m p l e r e - a n a l y s i s .
- in c o n s t r u c t i n g the normal c a l i b r a t i o n curves the l o w e s t c o n c e n t r a t i o n l e v e l s we useare va lu e s g r e a t e r t h a n or equal to 5 t imes the I n s t r u m e n t a l D e t e c t i o n L i m i t ODL).
- AH c a l i b r a t i o n s t a n d a r d s are a n a l y z e d in d u p l i c a t e , at & minimum.
- i n d e p e n d e n t r e f e r e n c e s t a n d a r d s are used to check the accuracy of c a l i b r a t i o ns t a n d a r d s .
- A check s t a n d a r d i s a n a l y z e d every t en s a m p l e s t o v a l i d a t e the normal c a l i b r a t i o ncurve.
- One cus tomer s a m p l e out of every ten is a n a l y z e d in t r i p l i c a t e .

&*mpl9* (txevpt tor Mercury

S a m p l e s are a n a l y z e d in ba t che s of 30 or l eas . For b a t c h e s in which the s a m p l e m a t r i c e sare homogeneous, the QC program is a minimum of 25% and consists of analyzing:
- 3 s e t s o f t r i p l i c a t e a n a l y s e s ;
- 2 f i y p l i c a t e s p i k e s ;
- \ i n d e p e n d e n t r e f e r e n c e s t a n d a r d ;
- 4 C a l i b r a t i o n s t a n d a r d s ( p r o c e s s e d using th e s a m p l e p r e p a r a t i o n m e t h o d ) ;
- 4 C a l i b r a t i o n s t a n d a r d s ( w i t h o u t s a m p l e p r e p a r a t i o n ) ; a n d
- 1 R e a g e n t B l a n k .
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for

S a m p l e s are a n a l y z e d in ba t ch e s of 30 or less. For ba t ch e s in which the s a m p l e m a t r i c e sare h e t e r o g e n e o u s , the OC p r o g r a m is a minimum of 35% and c on s i s t s of a n a l y z i n g :
- 3 s e t s o f t r i p l i c a t e a n a l y s e s ;
- 2 R e p l i c a t e sp ike s;
- 1 R e p l i c a t e i n d e p e n d e n t r e f e r e n c e s t a n d a r d s ;
- 4 C a l i b r a t i o n s t a n d a r d s ( p r o c e s s e d using t h e s a m p l e p r e p a r a t i o n m e t h o d ) ;
- 1 P r o c e d u r a l B l a n k ;
- 4 C a l i b r a t i o n s t a n d a r d s ( w i t h o u t s a m p l e p r e p a r a t i o n ) ; and
- 1 Reagen t B l a n k .
Analysis ot Mtrcury

To a n a l y z e s a m p l e s for mercury we g r o u p th em by m a t r i x In batches of 30 or less. OurQC program is a minimum of 30% and consists of ana lyz ing:
- each of the 30 c u s t o m e r s a m p l e s in d u p l i c a t e ;
- 3 s e t s o f t r i p l i c a t e a n a y i s e s ;
- 2 R e p l i c a t e s p i k e s ;
- 2 R e p l i c a t e i n d e p e n d e n t r e f e r e n c e s t a n d a r d s ;
- 10 C a l i b r a t i o n s t a n d a r d s ( p r o c e s s e d u s i n g th e s a m p l e p r e p a r a t i o n m e t h o d ) ; and
- 2 P r o c e d u r a l B l a n k s

A n a l y s i s o f P e s t i c i d e s , H e r b i c i d e s . • n d . P C B ' s . . f a y G a s C h r p m a t o g r a p h y
P e s t i c i d e , h e r b i c i d e and PCS s a m p l e s are g r o u p e d in ba t che s of 16 cus tomer s a m p l e s or l e s sa c c o r d i n g t o t h e t y p e o f a n a l y s i s t o b e p e r f o r m e d . T h e Q C p r o g r a m f o r each o f these thr e et y p e s of analyse s is a minimum of 20% and consists of analyzing:

- 1 p r o c e d u r a l W a n k s a m p i e f a r eagent b l a n k i s a n a l y z e d in the case o f non-wat ermatrices);
- 1 s p i k e d b l a n k s a m p l e (the s p i k e d b l a n k i s e l i m i n a t e d in the case o f non-watermatrice s);
- 1 r e p l i c a t e s a m p l e ;
- 1 r e p l i c a t e s p i k e d s a m p l e : and
- 1 known re f ernec e OC s a m p l e for et least each 100 s a m p l e s ana lyzed .

The i n s t r u m e n t is c a l i b r a t e d each run w i th three s t a n d a r d s , and checked every 10 s a m p l e s .
A n a l y s i s o f C y a n i d e s P h e n o l s R u p r l d e . C h l o r i d e . N i t r a t e a n d N i t r i t e

- A l l p a r a m e t e r s a r e a n a l y z e d us ing a T e c h n i c o r t A u t o a n a l y z e r i t G T .
- 3 c a l i b r a t i o n s t a n d a r d s are a n a l y z e d at the b e g i n n i n g and end of each batch.
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- Each batch (up to 80 s a m p l e s ) consist s of a n a l y z i n g one b lank, one sp ik ed b l a n k , oned u p l i c a t e and spiked sampl e every 20 sampl e s , and an ERA known r e f e r e n c e sample.
A n a l y s i s o f T o t a l Organic Carbon ( T O C )
TOC s a m p l e s are- analyzed on a d a i l y basis w i th the number of s a m p l e s ana lyzed per dayd e p e n d e n t on the request for d u p l i c a t e or q u a d r u p l i c a t e analys e s . The q u a l i t y control program tsd e s i g n e d to mainta in the a p p r o p r i a t e amount of QC and consis t s of the f o l l o w i n g elements:

- D a i l y in s t rument c a l i b r a t i o n
- One b l a n k
- S t a n d a r d r e c a l i b r a t i o n every 10 s a m p l e s
- S p i k e d s a m p l e s at a low and h i g h l eve l
- Every s a m p l e ts run in d u p l i c a t e at a minimum

*
A n a l y s i s o f T o t a l _ _ Q r g a n i c H a l i d e ( T O X )

- B l a n k reagent water for ab s o lu t e carbon backround must c on ta in l e s s t h a n 5 ug/i ofha i id e (as ch l or id e) .
- U s i n g a t r i c h l o r o p h e n o l s t a n d a r d , *Se mean a d s o r p t i o n e f f i c i e n c y must be w i t h i n +/-15% of the s t a n d a r d value.
- C a l i b r a t i o n s t a n d a r d s are run every 10 sample s .
- Every s a m p l e is run in d u p l i c a t e at a minimum.

r-
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A n a l y s i s o f 2.3.7.6-TCDD ( D l o x l n ) b y G O / M S ( S I M )

Each s a m p l e is dosed with a known q u a n t i t y of 1 3 Cj2-2.3,7.8-TCDD as int ernals t a n d a r d and 3 / O 4 - T C D D as surogats s tandard. The action l i m i t s f or surrogates t a n d a r d r e su l t s is +/- 40% of the true value. S a m p l e s showing surrogate s tandardr e s u l t s out s ide of these l i m i t s are reextracted and reanalyzed.
Two l a b o r a t o r y "method blanks* are run along wi th each set of 24 or f e w e r sample s .The method blank i s a l so dosed w i t h the i n t e r n a l s tandard and surrrogat e s t a n d a r d .
At l e a s t one per set of 24 s a m p l e s is run (n d u p l i c a t e to de t ermine i n t r a i a b o r a t o r yprec i s ion.
Q u a l i t a t i v e Requirements. The f o l l o w i n g ar e me t In order t o c o n f i r m th e presence o fn a t i v e 2.3,7,6-TCDD:

a. I s o m e r s p e c i f i c i t y must be d e m o n s t r a t e d i n i t i a l l y and v e r i f i e d once per 8-hourwork s h i f t . T h e v e r i f i c a t i o n c o n s i s t s o f i n j e c t i n g a m i x t u r e c o n t a i n i n g T C D D isomerswhich e l u t e c l o s e t o 2 . 3 , 7 , 6 - T C D D . T h e 2 ,3 ,7 .6-TCDD must b e s e p a r a t e d f r o mi n t e r f e r i n g isomers, w i t h no more than 2S% v a l l e y r e l a t i v e to the 2,3.7.6- TCOO peak.
b. The 320/322 r a t i o i3 w i th in the range of 0.67 to 0.87.
c. I o n s 320, 322. and 2S7 are all pr e s en t and maximize t o g e t h e r the s i gna l to meannoise r a t i o must be 2.5 to 1 or b e t t e r for an 3 ions.
d. The r e t e n t i o n t i m e i s equal ( w i t h i n 3 s e c o n d s ) the r e t e n t i o n t ime f or th ei s o t o o i c a l l y l a b e l e d 2.3.7,8-TCDD.
e. At l e a s t one of the p o s i t i v e s can be c o n f i r m e d by o b t a i n i n g p a r t i a l scan s p e c t r af r o m mass 150 to mass 350. The p a r t i a l scan g u i d e l i n e s are as f o l l o w s ;
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. the 320/324 r a t i o s h o u l d be 1.58 +/- 0.16

. the 2 5 7 / 2 5 9 r a t i o s h o u l d be 1.03 +/- 0.10

. the 194/196 r a t i o s h o u l d be 1.54 +/- 0.15
One samp'e i s s p i k e d wi th nat ive 2.3,7,8-TCDD at a ' eve i o f 1 .0 PPB (for s o i l ) for eachset of 24 or f e w e r s a m p l e s .
in cases where no na t iv e 2 ,3 .7 .8-TCDD is d e t e c t e d , the ac tua l d e t e c t i o n l i m i t ise s t i m a t e d end r e p o r t e d based on a s i g n a l to noise r a t i o of 2.5 to 1 at ions 320 and322.
For each s a m p l e , the i n t e r n a l s t a n d a r d is p r e s e n t w i t h at l e a s t a 10 to 1 s i g n a l to noiser a t i o f o r bo th mass 3 3 2 a n d mass 334. A l s o , t h e i n t e r n a l s t a n d a r d 3 3 2 / 3 3 4 r a t i o m u s ' tbe w i t h i n the range of 0.67 to 0.87.

S u b c o n t r a c t o r Q A / Q C
Each s u o c o n t r a c t o e r I s r e q u i r e d t o m a i n t a i n a n a p p r o p r i a t e l e v e l o f q u a l i t y c o n t r o l . T o insuret h i s , each s u b c o n t r a c t o r i s required to submit t o ETC the q u a l i t y control d a t a f or a l l a n a l y s e s i tp e r f o r m s . T h i s d a t a I s k e p t o n f i l e a t E T C . I n g e n e r a l , t h e amount o f q u a l i t y contro l r equ ir ed i so n e d u p l i c a t e s a m p l e w i t h o n e s p i k e d s a m p l e f o r every t e n a n a l y & e s .

C h a i n - o f - C u s t o d y

T h e c h a m - C ' f - c u s t o d y p r o c e d u r e i s p a r t o f o u r q u a l i t y assurance p r o t o c o l . W e b e l i e v e o u rc h a i n - o f - c u ^ t o d y record f u l l y c o m p l i e s wi th t h e l e g a l r equirement s o f f e d e r a l , s t a t e a n d localgovernment a g e n c i e s and o f the c o u r t s o f law. The record covers:
- l a b e l i n g o f s a m p l e b o t t l e s , p a c k i n g t h e S a m p l e S h u t t l e a n d t r a n s f e r r i n g t h e S h u t t l eunae. seal to the c u s t o d y of a s h i p p e r ;
- o u t g o i n g s h i p p i n g m a n i f e s t s ;
- t h e c h a m - o f - c u s t o d y f o r m c o m p l e t e d b y t h e p e r s o n ( s ) b r e a k i n g t h e S h u t t l e s e a l ,t a k i n g t h e s a m p l e , r e s e a i i n g t h e S h u t t l e a n a t r a n s f e r r i n g c u s t o d y t o a s h i p p e r
- I n c o m i n g s h i p p i n g m a n i f e s t s ;
- breaking t h e S h u t t l e ' s re s eal;
- s t o r i n g each l a b e l e d s a m p l e b o t t l e in a secured area;
- d i s p o s i t i o n of each s a m p l e to an a n a l y s t or t e c h n i c i a n ; and
- the u s e o f the s a m p l e in each b o t t l e in a t e s t . n g p r o c e d u r e a p p r o p r i a t e t o the i n t e n d e dp u r p o s e o f the s a m p l e .

T h e r e c o r d s show f o r each l i n k i n t h i s proc e s s :
- the p e r s o n w i t h c u s t o d y ; and
- the t i m e and d a t e each p e r s o n a c c e p t e d or r e l i n q u i s h e d c u s t o d y .
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A p p e n d i x A
Mass S p e c t r a l Data

Q u a n t l t a t e d C o m p o u n d s
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1 ) A t o t a l i o n c h r o m a t o g r a m f o r each s a m p l e a n a l y z e d b y a G C / M Si n s t r u m e n t ,
2) A Q u a n t , r e p o r t used by the a n a l y s t t o d e U r m m e q u a l i t a t i v e andq u a n t i t a t i v e r e s u l t s o f t h e c o m p o u n d s p r e s e n t .
3) A mass s p e c t r u m and a r e f e r e n c e s p e c t r u m for each p r i o r i t yp o l l u t a n t c o m p o u n d d e t e c t e d i n t h e s a m p l e .
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S e a l N O _ 4 7 2 g J L _ _ E T C J o b o
D a t e S e a l e d / 2 - 6 - f l 5 ~ By. ̂
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0*»Ct<01t6ft|.

$ o « ' c « Cow »*«**« 0*t«

C O f l f l l
A« (w
5 o - ' ( S
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BAtED84££T)
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F l t l C f W ) O t o t c n t a t l o n B LABO t o s v r v f l l i o r !

jX^ •
/̂ x~" 1

1
I

ft » O

C H A I N O r C U S T O D Y C H R O N I C L E
1.

2.

Shut t l e Opened BY: i
S i g n a t u r e : ijtr**—— =^^1 have r e c e i v e o M n s s f i
N a m e :
Date:

p f i n t > obwo ^^r Date: izhhf* T'm c : &mP*t^ /3uilv S e a l * : ^3D
t^'72yjr Intact: ŷ -̂ r

a mater ia l s in good c o n d i t i o n f r o m the above person.
S i g n a t u r e :

T i m e . Remarks:

3.
I have received th e s e m a t e r i a l s in good c o n d i t i o n f r o m the above person.N a m e : S i g n a t u r e :
Date T i m e :

H . | S h u t t l e S e a i e ^ B y ) ( p r i p | >
I S i g n a t u r e :

Date:
S e a l » : f ? o * y . 7 2 g <

T i m e :I n t a c t :
/

E T C U S E O N L Y Opened B y : • J j F * T i m * / / • ' * '
C o n d i t i o n :



PARAMETER FORM (CC2) S a m p l e Point lD l£ j£ i l
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i . l i i t
S A M P L I N G M E T H O D :
S a m p l e r T y p e
M . .* * • .1 IS a m p l e r M « t * r l s l [ _ _ J
T o b / n C Material j__J
Sample Compoaited

FIELD PROCEDURES
I I I I I I I . I I

V / N

WATCH «X * GOMO
A-M3 eaf t iT

Pump

0-aiiKon

X-Ottw

XOthar

Well Elevation (f t /mt l)
Depth to Ground water (ft)
Groundwater I f e v a t f o n (f t mst)

M I I 1 M well Depth(^ I I I 1 |
1 — I I I J . 1 j Sample Depth (non-well) ( f t ) I I 1 I fM M 1 M

lit
2nd!

tat
2nd

I _ L L J

4th
t M M_i i i i i

L J L L - L L J
««&•>•&

M i l l ! L.
J L I L.LLJ LJ

^B^MI M t f t t lj u _ m _ j L j
4 0 1 I M I I I J I ? > I I I

I c er t i fy that sampling orseedursa were In fieeordsnee wien 4ppf t e«^f» protocols.
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- •-••-- -„/ —•?• jj r- - ----- -S U P E R V I S O R J^^..dZ£*~--r~^.
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T I I N F . F I L E
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ETC ENVIRONMENTALTESTING and CERTIFICATION

I n t r o d u c t i o n
T h i s r e p o r t c o n t a i n s t h e a n a l y t i c a l r e s u l t s o n your soil s a m p l e . S B S 1 2 3 6 5 / 1 2 / 1 8 . I t i sd e s i g n e d t o i n c l u d e c o m p r e h e n s i v e d a t a f r o m t h e e n t i r e a n a l y t i c a l p r o c e s s i n o r d e r t o s a t i s f yt h e neeas o f var iou s l e v e i s o f review.
T h e r e s u l t s o b ta ined f r o m your s a m p l e a r e p r e s e n t e d i n t a b u l a r f o r m a t i m m e d i a t e l y f o l l o w i n gt h i s i n t r o d u c t i o n . Q u a l i t y as surance d a t a i s t a b u l a t e d a l o n g w i t h t h e a p p r o p r i a t e s a m p l er e s u l t s f or v e r i f i c a t i o n . D e p e n d i n g on the a n a l y s e s o r d e r e d , the q u a l i t y assurance d a t a mayi n c l u d e r e s u l t s f r o m b l a n k , s p i k e d b l a n k , s p i k e d s a m p l e (i.e . m a t r i x s p i k e ) a n d r e p l i c a t e s a m p l ea s w e l l a s r e s u l t s f r o m s u r r o g a t e compound a n a l y s e s . Q u a l i t y a s surance d a t a f o r v e r i f i c a t i o no f p r o p e r i n s t r u m e n t p e r f o r m a n c e i s a l s o i n c l u d e d where a p p r o p r i a t e . T h e r e p o r t a p p e n d i c e si n c l u d e t h e chain o f c u s t o d y record f o r your s a m p l e and, where a p p r o p r i a t e , t h e g a sc h r o m a t o g r a m s and mass s p e c t r a .
The p r o c e d u r e s used m th e a n a l y s i s o f t h e s a m p l e ar e d e s cr ib ed in t h i s r epor t ' s m e t h o d o l o g ys e c t i on . A l l a n a l y t i c a l p r o c e d u r e s w i t h i n o u r l a b o f a t o r y a r e p e r f o r m e d w i t h i n a s t r i c t l ye n f o r c e d Q u a l i t y Assuranc e P r o t o c o l . A d e s c r i p t i o n o f t h i s Protoco l i s i n c l u d e d in the r e p o r t .

R e s u l t s
S a m p l e r e s u l t s , a n d a s s o c i a t e d q u a l i t y a s surance d a t a , a r e a l w a y s t a b u l a t e d m o n e o r moreo f th i s r e p o r t ' s Q u a n t i t a t i v e R e s u l t s T a b l e s . T h e f o r m a t o f each t a b l e varies w i t h t h e c las so f a n a l y s i s .
Priority Polluting
T h e p r i o r i t y p o l l u t a n t c c - r p o u n d s a n d e l e m e n t s a r e l i s t e d w i t h t h e i r N P D E S ( N a t i o n s 1 P o l l u t i o nD i s c h a r g e E l i m i n a t i o n S y s t e m ) numbers , a n d t h e M e t h o d D e t e c t i o n L : m i t ( M O D p u b l i s h e d m t h eF e d e r a l R e g i s t e r . W h e n a c ompound or e l e m e n t i s p r e s e n t be low i t s p u b l i s h e d MDL it i sr e p o r t e d a s BMDL ( B e l o w M e t h o d D e t e c t i o n Limit). W h e n a c ompound or e l e m e n t i s no tpre s ent a t a n y d e t e c t a o i e c onc en tra t i on s i t i s r e p o r t e d a s N O ( N o t D e t e c t e d ) . M D L ' s f o rnon-aqueous matnr. e s a r e based o n U S E P A p u b l i s h e d M D L ' s b u t a r e a d j u s t e d a s p e r s a m p l eweight . M a t r i x s p i k e and r e p l i c a t e ana ly s e s , where i n c l u d e d , were p e r f o r m e d on s a m p l e sr a n d o m l y chosen w i t h i n each q u a l i t y assurance b a t c h and are t h e r e f o r e no t n e c e s s a r i l ys p i k e s a n d r e p l i c a t e s o f t h i s r e p o r t ' s s a m p l e . S u r r o g a t e c ompound r e c overy d a t a a n di n s t r u m e n t c a l i b r a t i o n a a t a a r e i n c l u d e d i n t h e M e t h o d P e r f o r m a n c e D a t a T a b l e s .

CM
(N
O
O



ENVIRONMENTALE IW TESTtNQ sntS CERTIFICATION
JAN 7. 1986

T A B L E 1 : Q U A N T I T A T I V E R E S U L T S a n d Q U A L I T Y A S S U R A N C E D A T A
V o l a t i l e C o m p o u n d s - G C / R f f S A n a l y s i s Data ( Q R 0 1 )

Chain o f Cus tody D a t a Recrutred for ETC Data Management Summary Reports
K 9 1 7 I R E S O U R C E E N G I N E E R I N G R E S 2 8 8 0 4 S B S 1 2 3 851213
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T A B L E 1 : Q U A N T I T A T I V E R E S U L T S a n d Q U A L I T Y A S S U R A N C E D A T A
A c i d C o m p o u n d s - G C / M S A n a l y s i s Data (QR02)

Chain of Cus tody Data Requtrad for ETC Data Management Summary Repor t s
K 8 I 7 ! R E S G l f t C E E N G I N E E R I N G RES28804 S B S 1 2 3 8 5 I 2 I S
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T A B L E 1 : Q U A N T I T A T I V E R E S U L T S a n d Q U A L I T Y A S S U R A N C E D A T A

M P D E SN u m b e r

B/ ^ S E / N E U T R A L C O M P O U N D S - G C / M S A N A L Y S I S D A T A ( Q R 0 3 )
Chain o f Cu s t ody Data Required for ETC Data Management Summary Report s

K 8 I 7 I ' R E S O U R C E E N G I N E E R I N G RES28804 S S S 1 2 3 851218
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T A B L E 1 : Q U A N T I T A T I V E R E S U L T S a n d Q U A L I T Y A S S U R A N C E D A T A
B A S E / N E U T R A L C O M P O U N D S - G C / M S A N A L Y S I S D A T A (QR03)

C f u t R of Custody Data Required for ETC Data Management Summary Reports
K S I 7 ! RESOURCE E N G I N E E R I N G RES28804 S B 3 I 2 3 8512*8

E l t j i M t f. . . ETC 3 « f t p J e f*>. Co*0MV F a c i l i t y S**pt* Point 0«f« Tim* M s u r j
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33B Kexachlorobenren*34 S H e x a e h i o r o b u t a d i e n e35S H e x a c h l o r o c y c l o p e n t & d i e n e368 K e x a c h l o r o e t h a n e37B I n d e n o ( l . 2 . 3 - c , d ) p y r c R O38B isophorone39B N a p h t h a l e n e40B N i t r o b e n z e n e4 S B N - W i t r o s o d i « e t h y l a » i n e42B ^ - W i t r o s o d i - j t - p r o p y i a m i n e433 W - W i t r o s o d i p h e n y l a m i n e448 Phenanthrene4 SB P/ren*4SS 1. 2.4 ^"richlopobenreneB e n z t t l d e f a y d sBenzyl aicohol
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T A B L E 1 : Q U A N T I T A T I V E R E S U L T S a n d Q U A L I T Y A S S U R A N C E D A T A
P e s t l c I d c / P C B C o m p o u n d s - G C / M S A n a l y s i s Data (QR04)
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T A B L E 2 ; M E T H O D P E R F O R M A N C E D A T A
S u r r o g a t e Recovery S o i l - G C / M S Data (OR20)
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r~ ENVIRONMENTAL»na
- T h r e e s u r r o g a t e c o m p o u n d s ar e a d d e d l o eacn s a m p l e m th e ba t ch f o r S a s e / N e u t r a ia n a l y s i s .
- T h r e e surrogate compounds are added to each s a m p l e m the batch for A c i d a n a l y s i s
- A b l ind q u a l i t y control s a m p l e is in troduced to the l a b o r a t o r y for a n a l y s i s on a w e e k l ybasis.
- Each GC/MS i s checked ana r e t u n e d . i f n e c e s sary, a t the b e g i n n i n g o f each day toensure t h a t i t s p e r f o r m a n c e o n d e c a f i u o r o t r i p n e n y i p h o s p h m e ( O F T P P ) mee t s t h e E P Acri teria.
- A c a l i b r a t i o n curve for Q u a n t i t a t i o n is pr epar ed using a mixture of s t andard s composedof e i t h e r the Organic A c i d or B a s e / N e u t r a l E x t r a c t a b i e C o m p o u n d s at a minimum of 3concentrations and using f i v e internal s tandard s for q u a n t t t a t i o n .

A n a l y s t s o f M e t a l s
All Simples

- New s t a n d a r d s ar e p r e p a r e d f o r each b a t c h o f s a m p l e s .
- N o r m a l c a l i b r a t i o n i s p e r f o r m e d us ing a b l a n k s a m p l e and f o u r s t a n d a r d s t h a t havebeen t h r o u g h the s a m p l e p r e p a r a t i o n procedure A regression ana ly s i s is used toc o n s t r u c t t h e c a l i b r a t i o n curve
- All EP T o x i c i t y s a m p l e s and a i l s a m p l e s d e t e r m i n e d by f u r n a c e a t o m i c a b s o r p t i o n ar ec a l c u l a t e d by the "method of add i t i on s" .
- F o r each s a m p l e a n a l y s i s t h a t r equ ir e s t h e u s e o f t h e "method o f a d d i t i o n s " t e c h n t q u e .a three p o i n t c a l i b r a t i o n i s p e r f o r m e d using U . S . E P A " M e t h o d s f o r Chemical A n a l y s i s o fW a t e r and W a s t e s , 1979". R e s u l t s a r e o b t a i n e d us ing l i n e a r r egre s s i on a n a l y s i s . Anyregress ion wi th a c o e f f i c i e n t of c o r r e l a t i o n be low 0.990 is considered su sp e c t ,n e c e s s i t a t i n g r ev i ew o f c a l t b r a t i o n d a t a c r s a m p l e r e - a n a l y s i s .
- In c o n s t r u c t i n g the normal c a l i b r a t i o n curves the l owe s t c o n c e n t r a t i o n l e v e l s we u s eare va lue s g r e a t e r than or equal to S t imes the i n s t r u m e n t a l D e t e c t i o n L i m i t (IDL).
- AH c a l i b r a t i o n s t a n d a r d s are a n a l y z e d in d u p l i c a t e , a t a minimum.
- I n d e p e n d e n t r e f e r e n c e s t a n d a r d s ar e used t o check th e accuracy o f c a l i b r a t i o ns t a n d a r d s .
- A check s t a n d a r d i s a n a l y z e d every t en s a m p l e s t o v a l i d a t e th e normal c a l i b r a t i o ncurve.
- One customer s a m p l e out of every ten is analyzed in t r i p l i c a t e .

r Mttcuty sntlytis)

S a m p l e s are a n a l y z e d In ba t che s o f 30 or les s . For ba t ch e s in which the s a m p l e m a t r i c e sare homogeneous , the QC p r o g r a m is a minimum of 25% and con s i s t s of a n a l y z i n g :
- 3 s e t s o f t r i p l i c a t e a n a l y s e s ;
- 2 P e p f i c a t e s p i k e s ;
- 1 i n d e p e n d e n t r e f e r e n c e s t a n d a r d ;
- 4 C a l i b r a t i o n s t a n d a r d s (processed using the s a m p l e p r e p a r a t i o n method);
- 4 C a l i b r a t i o n s t a n d a r d s ( w i t h o u t s a m p l e p r e p a r a t i o n ) ; and
- 1 Reagent Blank.

O
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CVJ
O
O



ETC TESTING tnti CERTIFICATION

S u m m a r y o f
Q u a l i t y A s s u r a n c e / Q u a l i t y C o n t r o l Procedure s ( Q A / Q C )

E T C base s i t s q u a l i t y assurance p r o t o c o l s o n t h e f o l l o w i n g government g u i d e l i n e s :
. "Handbook f or A n a l y t i c a l Q u a l i t y Contro l in W a t e r and W a s t e w a t e rLaboratories". EPA-600/4-79-019 . March 1979;
. N a t i o n a l E n f o r c e m e n t I n v e s t i g a t i o n C e n t e r P o l i c i e s , a n d P r o c e d u r e s m a n u a l ;E P A - 3 3 0 / 9 / 7 9 / C O l - R . October 1979;
. tne recommended g u i d e l i n e s for EPA M e t h o d s 624 and 625. ( F e d e r a l Regi s t er ,December 3, 1979. u p d a t e d on October 2 6 . 1 9 6 4 ) ;
. "Manual o f A n a l y t i c a l M e t h o d s f o r t h e A n a l y s i s o f P e s t i c i d e s in H u m a n s andEnvironmenta l S a m p l e s . " EPA 600/8-80-038. J u n e 1980;
. " D e t e r m i n a t i o n o f 2 . 3 . 7 , 8 - T C D D m S o i l a n d S e d i m e n t " E P A . R e g i o n V I I K a n s a sC i t y . S e p t e m b e r 1 9 6 3 ;
. Organic A n a l y s i s : M u l t i - m e d i a , M u t t i C o n c a n t r a t i o n - I F B W A 6 4 - A 2 6 7 ; a n d
- Dioxm A n a l y s i s ; S o i i / S e d i m e n t M a t r i x ; M u l t i - C o n c e n t r a t i o n ; S e l e c t e d i onM o n i t o r i n g w i t h J a r E x t r a t i o n P r o c e d u r e - I F B W A 8 4 - A 0 0 2

H o w e v e r , we have m o d i f i e d our p r o t o c o l s t o p r o v i d e a h igher l e v e l o f Q A / Q C t h a n th e g u i d e l i n e srequire. For e x a m p l e , we a n a l y z e a higher than required number of q u a l i t y control s a m p l e s andwe pay e s p e c i a l l y c a r e f u l a t t e n t i o n to the c e r t i f i c a t i o n o f the "reference s tandard" compoundswe use m a n a l y s i s . B e l o w are l i s t e d the key QA/QC e l e m e n t s for the me thod s we used.
A n a l y s i s o f . V o l a t i l e Organic C o m p o u n d s b y G a s C h r p m a t o g n p h y / M a s s S p a c t r o m a t r y

CM
OJ
Oo

- Each ba t ch of 13 s a m p l e s c o n s i s t s of 9 cus tomer s a m p l e s (at a maximun). one b l a n ks a m p l e , one s p i k e d b l a n k , one s p i k e d s a m p l e and one r e p l i c a t e s a m p l e . T h i s amounts to a30% q u a l i t y control f a c t o r .
- T h r e e s u r r o g a t e c o m p o u n d s are added to each s a m p l e in the batch of 13.
- A b l i n d q u a l i t y c o n t r o l s a m p l e i s i n t r o d u c e d t o the l a b o r a t o r y f or a n a l y s i s on a w e e k l ybasis.
- Each GC/MS is checked and retuned. if necessary, at the beginning of each day toensure t h a t i t s p e r f o r m a n c e o n b r o m o f l u o r o ^ n z e n e ( B F B ) m e e t s t h e E P A c r i t e r i a .
- A c a l i b r a t i o n curve for q u a n t i t a t i o n i s p r e p a r e d using a m i x t u r e o f V o l a t i l e OrganicP r i o r i t y P o l l u t a n t " s tandards" at a minimum of 3 d i f f e r e n t concentrations and using amixture of 3 i n t e r n a l s t a n d a r d s at a constant concentration.
- The c a l i b r a t i o n curve i s v e r i f i e d w i t h 3 mix ture o f p r i o r i t y p o l l u t a n t s t a n d a r d s everyday. If t h e r e spon s e f a c t o r s vary g r e a t e r than 25%, th e in s t rument must b er e c a l i b r a t e d .

A n a l y s i s o f Organic C o m p o u n d s E x t r a c t e d I n A c i d o r B a s e / N e u t r a l S o l u t i o n s b y G a s
' ~

- Each batch of 20 s a m p l e s cons i s t s of 16 customer s a m p l e s (at a maximum), one b lanks a m p l e , one sp ik ed b lank (for water matr i c e s), one s a m p l e sp ik ed with the p r i o r i t yp o f f u t a n t s t a n d a r d m i x t u r e a n d a d u p l i c a t e cu s t omer s a m p l e . T h i s amount s t o a 2 0 %q u a l i f y c o n t r o l f a c t o r .



ETC *n<3 CERTIFICATION

M e t h o d o l o g y
f o r

G C / M S A n a l y s i s o f P r i o r i t y P o l l u t a n t C o m p o u n d s
T h e m e t h o d s e m p l o y e d i n t h e G C / M S a ^ v s t s f o r p r i o r i t y p o l l u t a n t s a r e e s t a b l i s h e sm e t h o c s . R i g i d c o m p l i a n c e w i t h t h e i n s t r u m e n t p a r a m e t e r s a n d p e r f o r m a n c e c r i t e r i a o f t h em e t h o d s w a s a c h i e v e d , t n some cases, t h e p r e c i s e a m o u n t s o f s a m p l e used a n a T h eh a n d l i n g p r o c e d u r e s v a r y w i t h t h e c o m p l e x i t y o f t h e s a m p l e m a t r i x . Q u a l i t a t i v ei c a t i o n o f t h e p r i o r i t y p o l l u t a n t s w a s p e r f o r m e d u s i n g t h e r e l a t i v e r e t e n t i o n t i m e s , t h er e i a t i . e a b u n d a n c e o f t h r e e c h a r a c t e r i s t i c ions a n d t h e a b u n d a n c e r a t i o s T h e e n t i r e masss p e c t r u m w a s r ev i ewed t o c o n f i r m eacn i d e n t i f i c a t i o n . Q u a n t i t a t i v e a n a l y s i s o f d e t e c t e dc o m p o u n d s w a s p e r f o r m e d b y u s ing a r e s p o n s e f a c t o r g e n e r a t e d b y a m a j o r c h a r a c t e r i s t i ci o n o f t n e s p e c i f i c c ompound a n d a n i n t e r n a l s t a n d a r d .
C o m p o u n d s , i n a d d i t i o n t o t h o s e o n t h e p r i o r i t y p o l l u t a n t f i s t , were i d e n t i f i e d t h r o u g h ac o m p u t e r - a i d e d s ear ch o f t h e N B S - E P A s p e c t r a l i b r a r y . A f t e r r e v i e w t h e i d e n t i f i c a t i o n s a r ei n c l u d e s m a s e p a r a t e t a b u l a t i o n a n d l a b e l e d " t e n t a t i v e l y i d e n t i f i e d " .

Priority Pollutant C o m p o u n d *
F o r t ^ e a n a l y s i s o f V o l a t i l e p r i o r i t y p o l l u t a n t s i n a s o i l m a t r i x , a m o d i f i e d v e r s i on o f E P A624 was used. The m o d i f i c a t i o n can be be s u m m a r i z e d a s f o l l o w s : 1-3 gm o f the s o l i dare we<ghed i n t o a 15 mi H y p o v i a l . The via! i s s e a l e d i m m e d i a t e l y w i t h a t e f l o n - b a c k e ds e p t u m . A s o l u t i o n c o n t a i n i n g 3 i n t e r n a l s t a n d a r d s i s i n j e c t e d t h r o u g h t h e s e p t u mo n t o t h e s a m p l e . T h e vial i s a t t a c h e d t o t h e P u r g e a n d T r a p s a m p l e r t n s e r i e s w i t h a S m lo r g a n . c - f r e e w a t e r t r a p . T h e s a m p l e vial i s h e a t e d a t 6 0 d e g r e e s C e n t i g r a d e f o r 2 0 minut e s .A n me r t g a s s w e e p s t h e v o l a t i l e o r g a n i c c o m p o u n d s t h r o u g h t h e w a t e r t r a p on to a soroentc o l u m n where t h e y a r e t r a p p e d . W h e n t h e p u r g e c y c l e i s c o m p l e t e , t h e s o rb en t c o lumn i sh e a t e r a n d b a c k f i u s n e d w i t h h e l i u m t o de sorb t h e p u r g e a b i e o r g a n i c c o m p o u n d s on to a g a sc n r o r r a ' . o g r a p n . c c o lumn. T h e g a s c h r o m a t o g r a p h i s t e m p e r a t u r e p r o g r a m m e a t o s e p a r a t e t h ep u r g e a o i e m i x t u r e . T h e s e p a r a t e d p u r g e a b i e c o m p o n e n t s a r e then i d e n t i f i e d a n d q u a n t i t a t e du s i n g a c o m p u t e r i z e d mass s p e c t r o m e t e r .
Acid. 8ast/N€utr»l and Ptstictdf Priority Pollutint C o m p o u n d s
F o r t h e a n a l y s i s o f t h e A c i d , B a s e / N e u t r a l a n d P e s t i c i d e p r i o r i t y p o l l u t a n t s i n a s o d m a t r i x , am e d i c a t i o n o f EPA M e t h o a 625 was used. The m e t h o d can be s u m m a r i z e d a s f o l l o w s A 30g i n se^i-wet soil s a m p l e i s s c x h i e t e x t r a c t e d w i t h a 1 : 1 m i x t u r e o f a c e t o n e a n a h e x a n e . T h ea c e t o n e i s t h e r m a l l y s t r i p p e d . T h e r e m a i n i n g h exane e x t r a c t i s d i l u t e d t o 2 0 0 m l w i t hm e t h y ; e n e c h l o r i d e a n d t w i c e e x t r a c t e d w i t h a n aqueous N a O H s o l u t i o n f o l l o w e d b y a ne x t r a c t i o n w i t h d e i o n i z e d w a t e r . T h e m e t h y i e n e c h l o r i d e e x t r a c t i s d r i e d a n d c o n c e n t r a t e d t oa i m i f m a i vo lume. T h i s c o n c e n t r a t e i s i n j e c t e d i n t o a G C / M S i n s t r u m e n t c o n f i g u r e d f o r t h ea n a l y s i s o f B a s e / N e u t r a l p r i o r i t y p o l l u t a n t c o m p o u n d s . T h e r e m a i n i n g aqueous e x t r a c t s a r ec o m b i n e d a n d t h e p H a d j u s t e d t o a v a l u e l e s s t h a n 2 . T h e aqueous p h a s e i s s e r i a l l y e x t r a c t e dw i t h 3 a i t q u o t s o f m e t h y i e n e c h l o r i d e . T h e m e t h y i e n e c h l o r i d e e x t r a c t s a r e d r i e d ,c o n c e n t r a t e d t o a 1 m l f i n a l vo lume . T h e c o n c e n t r a t e t s i n j e c t e d i n t o a G C / M S i n s t r u m e n tc o n l t g ' j - ' e c t f o r t h e a n a l y s i s o f acid e x t r a c t a o i e p r i o r i t y p o l l u t a n t compounds.
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Stmplet (except for U*rcu_ty_*t»ifyti*l

S a m p l e s are a n a l y z e d in ba t che s of 30 or (ess. For batche s in which the s a m p l e matrice sare heterogeneous, the QC program is a minimum of 35% and consists of analyzing:
- 3 s e t s o f t r i p l i c a t e a n a l y s e s ;
- 2 R e p l i c a t e s p i k e s ;
- i R e p l i c a t e independent r e f e r e n c e s t a n d a r d s ;
- 4 C a l i b r a t i o n s t a n d a r d s (proce s s ed using the s a m p l e p r e p a r a t i o n me thod);
- 1 P r o c e d u r a l B l a n k ;
- 4 C a l i b r a t i o n s t a n d a r d s ( w i t h o u t s a m p l e p r e p a r a t i o n ) ; and
- 1 Reagent Blank.
Art tf^f j$_Qf^Me re ur_y_

To a n a l y z e s a m p l e s for mercury we g r o u p them by m a t r i x in b a t c h e s of 30 or l e s s . OurQC program is a minimum of 30% and consists of f l n a i y 2 i n g :
- each of the 30 customer s a m p l e s in d u p l i c a t e ;
- 3 s e t s o f t r i p l i c a t e a n a y i s e s ;
- 2 R e p l i c a t e s p i k e s ;
- 2 R e p l i c a t e i n d e p e n d e n t r e f e r e n c e s t a n d a r d s ;
- 10 C a l i b r a t i o n s t a n d a r d s (proce s s ed using the sampl e p r e p a r a t i o n method); and
- 2 P r o c e d u r a l B l a n k s .

A n a l y s i s o f P e s t i c i d e s . . H e r b i c i d e s a n d P C S ' s b y G a s C h r o m a l o g r a p h y
P e s t i c i d e , herbicide and PCB s a m p l e s are grouped In batches of 16 customer s a m p l e s or le s sa c c o rd ing to the t y p e of ana ly s i s to be p e r f o r m e d . The OC program for each of these threet y p e s of a n a l y s e s is a minimum o* 20% and c on s i s t s of a n a l y z i n g :

- 1 p r o c e d u r a l b l a n k s a m p i e C a r e a g e n t b l a n k Is a n a l y z e d in th e case o f non-waterm a t r i c e s ) ;
- 1 sp ik ed blank s a m p l e (the sp ik ed b lank is e l i m i n a t e d in the case of non-watermatr i c e s);
- 1 r e p l i c a t e s a m p l e ;
- 1 r e p l i c a t e sp ik ed s a m p l e ; and
- 1 known r e f e r n e c e OC sample for at least each 100 sampl e s analyzed.

The instrument (s c a l i b r a t e d each run with three s tandards , and checked every 10 samples .
A n a l y s i s o f C y a n i d e s . P h e n o l s . F l u o r l d e . C h l o r i d e , N i t r a t e a n d N i t r i t e

- All paramet er s ar e analyzed using a Techmcon A u t o a n a i y z e r II GT.
- 3 c a l i b r a t i o n s t a n d a r d s are a n a l y z e d at the b e g i n n i n g and end of each batch.

* C\!
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- Each b a t c h (up to 80 s a m p i o s ) c on s i s t s of a n a l y z i n g one b l a n k , one s p i k e d b l a n k , oneo u p u c a t e and s p i k e d s a m p l e every 20 s a m p l e s , and an EPA known r e f e r e n c e s a m p l e .
A n a l y s i s o t T o t a l Organi c C a r b o n ( T O O
TOG s a m p l e s are a n a l y z e d on a d a i l y bas i s w i t h th e number o f s a m p l e s a n a l y z e d per dayd e p e n d e n t on the request for d u p l i c a t e or q u a d r u p l i c a t e analyse s . The q u a l i t y control program isd e s i g n e d t o m a i n t a i n th e a p p r o p r i a t e amount o f QC and c o n s i s t s o f t h e f o l l o w i n g e l e m e n t s :

- D a i l y i n s t r u m e n t c a l i b r a t i o n
- One b l a n k
- S t a n d a r d r e c a i i b r a t i o n every 10 s a m p l e s
- S p i k e d s a m p l e s at a low and h i g h l e v e l
- E v e r y s a m p l e is run in d u p l i c a t e at a minimum

1 *
A n a j y s i s o f T o t a l O r g a n i c H a l i d c ( T O X )

- Blank reagent water for ab so lu t e carbon backround must contain les s than 5 u g / i ofh a i i d e ( a s c h l o r i d e ) .
- U s i n g a t r i c h l o r o p h e n o i s t a n d a r d , the mean a d s o r p t i o n e f f i c i e n c y must be w i t h m w-15% of the s t a n d a r d va lu e .
- C a l i b r a t i o n s t a n d a r d s are run every 10 s a m p l e s .
- Every s a m p l e Is run in d u p l i c a t e at a minimum.

c\J
CM
O
O

A n a l y s i s o f 2,3.7.6^000 ( D l o x l n ) b y G C / M 5 ( S I M )

Each s a m p l e i s dosed w i t h a known q u a n t i t y o f 1 3 C i ? - 2 . 3 . 7 , 8 - T C D D as i n t e r n a ls t andard and " C U - T C D D as surogate s tandard. The action l i m i t s for surrogates t a n d a r d r e s u l t s i s •*•/- 40% of the true value. S a m p l e s showing s u r r o g a t e s t a n d a r dr e s u l t s o u t s i d e o f t h e s e l i m i t s a r e r e e x t r a c t e d a n d r e a n a l y z e d .
Two l a b o r a t o r y "method blanks" are run a l o n g w i t h gach set of 24 or f e w e r s a m p l e s .The method b l a n k i s a l s o dosed w i t h th e I n t e r n a l s t andard and s u r r r o g a t e s t a n d a r d .
At l e a s t one p er s e t o f 24 s a m p l e s i s run In d u p l i c a t e t o d e t e r m i n e t n t r a l a b o r a t c r yprecision.
Q u a l i t a t i v e Requir ement s . The f o l l o w i n g ar e me t in order t o c o n f i r m th e pre s ence o fn a t i v e 2,3.7.8-TCDD:

a. I s o m e r s p e c i f i c i t y must be d e m o n s t r a t e d ini t ial ly and v e r i f i e d once per 8-hourwork s h i f t . T h e v e r i f i c a t i o n cons i s t s o f i n j e c t i n g a m i x t u r e c o n t a i n i n g T C D D isomerswhich e l u t e c l o s e t o 2 .3 .7 .8-TCDD. The 2 .3 .7 ,8-TCOO must b e s e p a r a t e d f r o mi n t e r f e r i n g isomers. with no more than 25% v a l l e y r e la t ive to the 2,3,7.8-TCOO peak,
b. The 3 2 0 / 3 2 2 r a t i o is w i t h i n the range of 0.67 to 0.87.
c. I o n s 320, 322. and 257 are at! pre s ent and maximize t o g e t h e r the s i g n a l to meannoise rat io must be 2.5 to 1 or b e t t e r for all 3 ions.
d. The r e t e n t i o n t i m e i s equal ( w i t h i n 3 s e conds) the r e t e n t i o n time for thei s o t o p i c a i i y l a b e l e d 2,3.7.8-TCDD.
e. At l e a s t one of the p o s i t i v e s can ba c o n f i r m e d by o b t a i n i n g p a r t i a l scan s p e c t r af r o m mass 150 to mass 350. The p a r t i a l scan g u i d e l i n e s are as f o l l o w s :
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. the 3 2 0 / 3 2 4 r a t i o s h o u l d be 158 -*•/- 0.16

. the 2 5 7 / 2 5 9 r a t i o shou ld be 1.03 -f/- 0.10

. the 1 9 4 / 1 9 6 r a t i o s h o u l d be i 54 +/- 0.15
- One s a m p l e i s s p i k e d w i t h n a t i v e 2 . 3 , 7 . 6 - T C D D at a l e v e l of 1.0 PPB (for s o i l ) for eachset of 24 or f e w e r s a m p l e s .
- I n cases where n o n a t i v e 2 , 3 . 7 . 8 - T C D D i s d e t e c t e d , t h e a c t u a l d e t e c t i o n l i m i t i se s t i m a t e d and r e p o r t e d based on a s igr.ai to noise r a t i o of 2.5 to 1 at ions 320 ard322.
- For each s a m p l e , the i n t e r n a l s t a n d a r d is p r e s e n t w i t h at l e a s t a 10 to 1 s i g n a l to noiser a t i o f o r bo th mass 332 and mass 334. A l s o , t h e i n t e r n a l s t a n d a r d 3 3 2 / 3 3 4 r a t i o mustbe w t t h t n the range of 0.67 to 0.87.

S u b c o n t r a c t o r Q A / Q C
Each s u b c o n t r a c t o e r i s r e q u i r e d t o m a i n t a i n a n a p p r o p r i a t e l e v e l o f q u a l i t y c o n t r o l . T o insuret h i s , each s u b c o n t r a c t o r i s r e q u i r e d t o submi t t o E T C t h e q u a l i t y c o n t r o l d a t a f o r a l l a n a l y s e s i tp e r f o r m s . T h i s d a t a : s k e p t o n f i l e a t E T C . I n g e n e r a l , t h e amount o f q u a l i t y c o n t r o l r e q u i r e a i so n e d u p l i c a t e s a m p l e w i t h o n e s p i k e d s a m p l e f o r every t e n a n a l y s e s .

C h a m - o f - C u s t o d y

CVJ
CM
O
O

T h e c h a m - o f - c u s t o d y p r o c e d u r e i s p a r t o f o u r q u a l i t y a s surance p r o t o c o l . W e b e l i e v e o u rc h a m - o f - c u s t o d y record f u l l y c o m p l i e s w i t h t h e l e g a l r e q u i r e m e n t s o f f e d e ' a i . s t a t e a r . J l o c a lg o v e r n m e n t a g e n c i e s and o1 the c o u r t s o f l a w . The record covers:
- l a b e l i n g o f s a m p l e b o t t l e s , p a c k i n g t h e S a m p l e S h u t t l e a n d t r a n s f e r r i n g t h e S h u t t l eunae r seat to the c u s t o d y o f a s h i p p e r ;
- o u t g o i n g s h i p p i n g m a n i f e s t s ;
- t h e c h a ' n - o f - c u s t o d y f o r m c o m p l e t e d b y t h e p e r s o n ( s ) b r e a k i n g t h e S h u t t l e s ea! ,t a k i n g t h e s ^ple, r e s e a t i n g t h e S h u t t l e a n d t r a n s f e r r i n g c u s t o d y t o a s h i p p e r ;
- i n c o m i n g s h i p p i n g m a n i f e s t s ;
- b r e a k i n g t h e S h u t t l e ' s r e s e a t ;
- s t o r i n g each l a b e l e d s a m p l e b o t t l e in a secured area;
- d i s p o s i t i o n of each s a m p l e to an a n a l y s t or t e c h n i c i a n , and
- t h e u s e o f t h e s a m p l e in each b o t t l e in 3 t e s t i n g p r o c e d u r e a p p r o p r i a t e t o t h e i n t e n d e dp u r p o s e o f t h e s a m p l e .

The records show for each Itnk in t h i s process:
- the p e r s o n w i t h c u s t o d y ; and
- the t i m e and d a t e each per son a c c e p t e d or r e l i n q u i s h e d c u s t o d y .
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A p p e n d i x A
M a s s S p e c t r a l Data

f o r
Q u a n t l t a t e d C o m p o u n d s

CM
CM
Oo

1 ) A t o t a l i o n c h r o r n a t o g r a m f o r each s a m p l e a n a l y z e d b y a G C / M Si n s t r u m e n t .
2) A C u a n t . r e p o r t used by th e a n a l y s t t o d e t e r m i n e q u a l i t a t i v e andq u a n t i t a t i v e r e s u l t s o f t h e c o m p o u n d s p r e s e n t .
3) A mass s p e c t r u m and a r e f e r e n c e s p e c t r u m for each p r i o r i t yp o l l u t a n t compound d e t e c t e d in the sarnie.
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ĉ
^
o-j

i f -•tf
NT
"̂r\

a— iif

<N
T-«
r-H

«.
Cu— .
H'̂
*-
iD.T
Z)f / <T>*
-

O

RH

_JIZ
' . 3_3
•̂
*"!• r>J

K ,u-o) / • ,
7

r N— <o

^ ' .O
O

— 4

<nCi)—
' D-C*-•

_La"0
C& )o-I1o— 1

T J*
-.

' 1 0— t

801

J
t—
LD•^
•--•' _ >
t̂ l
NT

h">c?>>
t?-».>

! f .
It ĵ-*
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*«* No. _
CHAIN OF CUSTODY FORM (CC1) D a t e S e a l e d -l.2-4-.B : 3*2

C o m p a n y :
F a c i l i t y / S i t e :

A d d r e s s :
A t t n . :
Phone: -r?o-V</

. TX7 S A M P L E I D E N T I F I C A T I O N
F a c . l i t y :
S a m p l e P o i n t :

S o u ' c »

h7-l3l I I I
_J

| 2 j
10

I W P
( S i

( O t B o i l O f f l S o t f i m c n t ( f t )
( R j G « n * f « t i o n P o i n t ( Q ) Ti«aim«n| F t c i f r l y (T|

1 V V / U M « D O )

L H C h « t « C o l l e c t i o n S y t

J l f t r t
(3«00 iw

( C )
(U S o « C i l y

S H U T T L E C O N T E N T S
B O T T L E

N o T y p « S U f f l A N A L Y S I S S A M P L E R
F I I L O T / W 0 b sen-it Ion •

LABObservation^ . r̂ v
. C\J
. CM. o. o7?

<uc.

C H A I N O F C U S T O D Y C H R O N I C L E
1.

2

S h u t t l e Opened B y : i p n n t ) — -o,^j /j ,^ <^
S i g n a t u r e : ^^WU^ /litX*^,

I have r e c e i v e d / t h e s e m a t e r i a l s tn good c o n d i t i o n
N a m e :
Date: T i m a :
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H A C K A Y E Q U I L I B R I U M MODEL

T h e p u r p o s e o f M a c k a y ' s e q u i l i b r i u m model i s t o u s e t h e
p h y s i c a l c h a r a c t e r i s t i c s o f a sub s tance t o p r e d i c t u l t i m a t e
a c c u m u l a t i o n p r o f i l e s i n d i f f e r e n t env i ronmen ta l m e d i a . T h e
environment c o m p r i s e s several c o m p a r t m e n t s , each of which are
assumed to be homogeneou s and in d y n a m i c e q u i l i b r i u m . Once at
e q u i l i b r i u m , th e f u g a c i t y or th e e s c a p i n g t e n d e n c y o f each
chemica l sub s tance i s equal w i t h i n each c o m p a r t m e n t wh i ch
enab l e s one to c a l c u l a t e the c o n c e n t r a t i o n of each ch emi ca l
sub s tance w i t h i n each c o m p a r t m e n t based on th e s u b s t a n c e ' s
p h y s i c a l c h a r a c t e r i s t i c s .

A convenient p r o p e r t y of f u g a c i t y i s tha t i t i s u s u a l l y
l i n e a r l y r e l a t e d to c o n c e n t r a t i o n at low c o n c e n t r a t i o n s tha t
n o r m a l l y a p p l y t o env i ronmenta l c o n t a m i n a n t s . T h u s , t h e
f u g a c i t y - c o n c e n t r a t i o n r e l a t i o n s h i p i s

C - Fz
< = 1 / C 2 * Z V 2 2 = K 1 2

W h e r e : C i s c o n c e n t r a t i o n [ m o l / m 3 ]
f i s f u g a c i t y [ P a ]
2 i s f u g a c i t y c a p a c i t y [ m o l - m 3 / F a ]
K ] _ 2 ^ s p a r t i t i o n c o e f f i c i e n t [ d i m e n s i o n l e s s ]

Once the r e l a t i o n s h i p o f c o n c e n t r a t i o n and f u g a c i t y
c a p a c i t y ha s been e s t a b l i s h , th e f u g a c i t y c a p a c i t y o f any
chemical sub s tance of intere s t needs to be c a l c u l a t e d w i t h i n
each c ompar tmen t of the environmental m o d e l .

cvi
C\Joo
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The l eve l I the M a c k a y E q u i l i b r i u m M o d e l i s th e s i m p l e s t
one in that equi l i br ium assumed to exist between the varoius
median c o m p a r t m e n t s . The m a j o r a s s u m p t i o n s ar e that i n t e r p h a s e
t ran spor t rates are i n f i n i t e l y f a s t and that s t eady s t a t e
c o n d i t i o n s exi s t w i t h no d e g r e d a t i o n r eac t i on s occurring. O n l y
three to f i v e compartment s are a l l o w a b l e for the model to be
somewhat accurate. The chosen c o m p a r t m e n t s are air , w a t e r ,
s o i l s , s ed iment s , and b io ta.

Due t o th e a s s u m p t i o n o f l ow c o n c e n t r a t i o n , th e f u g a c i t y i
c a p a c i t y of air, i.e., Z a , can be f ound f r o m the idea l gas law

ia s f o l l o w s : t
C = n/V * P / R T = f / R T = fZ a

W h e r e : Z a - 1 / R T = 4.04 x 10~4 [ m o l / r a 3 P a ]
f = P in the gas p h a s e of low c onc en tra t i on
n = number o f modes [ m o l ]
V = V o l u m e [ m 3 ]
P = Pres sure [ P a ]
T = T e m p e r a t u r e [ K 3 ]
R = i d e a l ga s c on s tant 8.31 [ P a - m 3 / m o l - K ]

mol K
S i m i l a r l y , the rest of the heat c a p a c i t i e s can be proven

t o have the f o l l o w i n g r e l a t i o n s h i p :
Z ( w a t e r ) = Zw = 1/H or C s / p s

Z ( s o i l ) = zs -v
Z ( s e d i m e n t ) = Z ,

O
IT\
CM
CM
O
O
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W h e r e :
c s = aqueous s o l u b i l i t y [ m o l / m 3 ]
p s - vapor pr e s s ur e [ P a ]

H * H e n J T e y ' s l a w constant [ P a m 3 / m o l ]
K s w - P a r t i t i o n c o e f f i c i e n t [ I / k g ]

° s = so i l d e n s i t y [ K g / 1 ]
K f w - b i o c o n c e n t r a t i o n f a c o r [ I / k g ]

= b i o ta d e n s i t y [ K g / 1 ]
Once t h e f u g a c i t y c a p a c i t i e s o f each chemical a c c o r d i n g t o '

ii t s p h y s i c a l p r o p e r t i e s have been c a l c u l a t e d in each
c o m p a r t m e n t , the env i ronmen ta l mode l i s chosen, n a m e l y the
vo lume p r o p o r t i o n o f each c o m p a r t m e n t , a c c o r d i n g to the
l o c a t i o n o f th e s i t e .

In the case of S h e r i d a n , the s i t e i s l o c a t e d in a rural
area where the v o l u m e of each c o m p a r t m e n t i s t y p i c a l l y :

A i r 6 . 0 x 1 0 9 [ m 3 ]
W a t e r 1 x 10 5 [ra 3 ]

1.35 x 10 5 [m 3 ]
5.0 x 10 3 Cm 3 ]
0 . 1 [ m 3 ]

S i n c e the p u r p o s e of the model in t h i s case is to show the
r e l a t i v e c o n c e n t r a t i o n of the e x i s t i n g c h e m i c a l s on a
p e r c e n t a g e b a s i s , the mole sum of c h e m i c a l s is chosen as 100;
t h e r e f o r e :

M « ^ f f l 4

S o i l
S e d i m e n t
Biota

in
CM
C\Joo
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n a c k a y E q u i l i b r i u m M o d e l C a l c u l a t i o n

C H L O R O F O R M

A I R
W A T E R
S O I L
S E D I M E N T
B I O T A
T O T A L

VOLUME V"
( c m ) *

6E+09
100000
135000

5000
O . t

Z**
( r n o t / c m P a )

0.000404
0.00349

0.012
0.012
0.013

vz
2424000

349
1620

60
0.0013

C O N C .
( m o l / c m )

I . 6 6 5 E - 0 8
1.439E-07
4.946E-07
4.946E-07
5.359E-07

A M O U N T
( X D i s . )

9 9 , 9 1 6 3 6 5
0.0143856
0.0667758
0.0024732
5.359E-08

2426029 t o o

" " " V o l u m e i s ba s ed on r u r a l e n v i r o n m e n t
*cm=cubi c m e t e r
* * Z = F u g a c i t y c a p a c i t i e s

P a = P a s c a l

0 0 2 2 3 2



f l a c k a y E q u i l i b r i u m M o d e l C a l c u l a t i o n

C H L O R O F O R M

A I R
W A T E R
S O I L
S E D I M E N T
B I O T A
T O T A L

V O L U M E V "
( : m ) *

6E+09
100000
135000

5000
0.1

2**
( m o l / c m P a )

0.000404
0.00349

O . O S 2
0.012
0.013

V2
2424000

349
1620

60
0.0013

2426029

C O N C .
( m o t / c m )

i . 6 6 5 E - 0 8
1.439E-07
4.946E-0?
4.946E-07
5.359E-07

A M O U N T
( X D l s . )

9 9 . 9 1 6 3 6 5
0 .0143856
0.0667758
0.0024732
5 .359E-08t o o

^ V o l u m e i s b a s e d on r u r a l e n v i r o n m e n t
* c m s c u b l c m e t e r
* * 2 = F u g a c 1 t y c a p a c i t i e s

P a = P a s c a I

3 0 2 2



h a c k s / E q u i l i b r i u m M o d e l C a l c u l a t i o n

T E T R A C H L O R O E T H Y L E N E
V O L U M E V z** vz C O N C . A M O U N T

( c m ) * ( m o t / c m P a ) ( m o l / c m ) ( X D i s . )
A f R
W A T E R
S O I L
S E D I M E N T
B I O T A

T O T A L

6E+Q9
100000
135000

5000
0.1

0.000404
0.00038

0.0149
0.00149

O . . Q 1 1 8

2424000
38

2 0 H . 5
7.45

0.001 18
2426057

1.665E-08
1.566E-08
6. 142E-07
6.142E-08
4.864E-07

9 9 . 9 1 5 2 1 4
0.0015663
0 . 0 8 2 9 1 2 3
0.000307)
4.864E-08

100

^ V o l u m e t $ ba s ed o n r u r a l e n v i r o n m e n t
* c m - c u b t c m e t e r
* * Z = F u s a c t t y c a p a c i t i e s

0 0 2 2 5 4



M a c k a y E q u i l i b r i u m M o d e l C a l c u l a t i o n

T E T R A C H L G R Q E T H Y L E N E

W A T E R
S O I L
S E D I M E N T
B I O T A
T O T A L

V O L U M E V ~
( c m ) *

6E+09
100000
135000

5000

2**
( r n o l / c m P a )

0.000404
0.00038

0.0149
0.00149

O . Q H 8

V2
2424000

38
2 0 H . 5

7.45
0 . 0 0 1 1 8
2426057

C O N C .
( m o l / c m )

1.665E-08
1 . 566E-08

6 . I 4 2 E - 0 7
6.142E-08
4.864E-07

A M O U N T
( X D l s . )

9 9 . 9 i 5 2 t 4
0 .0015663
0 . 0 8 2 9 ! 2 3
0.0003071
4.864E-Q8

100

' " V o l u m e t s based o n rura l env i ronmen t
*cm=cub1c m e t e r
* * Z = K u g a c i t y c a p a c i t i e s

P a = = P a s c a l
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M a c k a y E q u i l i b r i u m M o d e l C a l c u l a t i o n

A t R
W A T E R
S O I L
S E D f M E N T
B I O T A
T O T A L
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1 - 0 I N T R O D U C T I O N
T h i s document prov id e s a s a m p l i n g and a n a l y s i s p l a n for

f i e l d i n v e s t i g a t i o n s to be conducted at the S h e r i d a n D i s p o s a l
Servic e s i te in th e f a l l o f 1985. The f i e l d s a m p l i n g program
w i l l be c onduc t ed in accordance with the Q u a l i t y A s s u r a n c e
P r o j e c t P l a n p r e v i o u s l y s u b m i t t e d t o t h e E P A . T h e pr imary goal
of th i s s a m p l i n g program wi l l be to f u r t h e r characterize the
40-acre water evapora t i on sy s t em, commonly r e f e r r e d to as a
" l a n d f a r m " . In a d d i t i o n , s ed iment s a m p l e s w i l l b e taken t o
f u r t h e r c h a r a c t e r i z e C l a r k e Lake. T h e d a t a q u a l i t y o b j e c t i v e s
of the s a m p l i n g p l a n are to:

1) D e f i n e the extent and m o b i l i t y of heavy metal soil
c o n t a m i n a t i o n in the " e v a p o r a t i o n system" area.

2) Determine th e presence o f p r i o r i t y organic p o l l u t a n t s
in the evapora t i on sys tem area.

3) E v a l u a t e the pre s ence of any c on tamina t i on in the
3-acre test p l o t used f or TDWR land a p p l i c a t i o n
s t u d i e s in l a t e 1975.

4 ) Measure p r i o r i t y p o l l u t a n t s i n C l a r k e Lake s e d i m e n t s .
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The a n a l y t i c a l d a t a obtained wi l l a l so suppor t risk
assessment s t ud i e s o f th e environmental e f f e o t s o f a l t e r n a t e
remedial action scenarios. F o l l < - .r.g is a d i s cu s s ion of
e x i s t i n g a n a l y t i c a l d a t a on these two areas, a d e s c r i p t i o n of
s ampl e l o c a t i o n s , s a m p l e c o l l e c t i o n p r o c e d u r e s , and
recordkeep ing and report procedures .



2 . 0 H I S T O R I C A L B A C K G R O U N D D A T A

S a m p l i n g l o c a t i o n s were chosen to be c o n s i s t e n t wi th pa s t
s a m p l i n g p r o g r a m s . T h i s w i l l m a x i m i z e t h e c o m p a r a b i l i t y o f
d a t a f r o m d i f f e r e n t sources. A v a i l a b l e a n a l y t i c a l d a t a f o r
both the e v a p o r a t i o n sy s t em and C l a r k e Lake were reviewed in
d e t a i l and e v a l u a t e d f o r t h e i r s i g n i f i c a n c e in f u t u r e t e s t i n g
p l a n s .

c2 .1 E v a p o r a t i o n S y s t e m - The e v a p o r a t i o n sy s t em was,
conceived a s a method f or d i s p o s i n g o f l a g o o n w a s t e w a t e r s . Irf

(March o f 1 9 7 5 , t h e T e x a s W a t e r Q u a l i t y Board ( T W Q B ) , a <
<p r e d e c e s s o r o f t h e T e x a s W a t e r C o m m i s s i o n ( T W C ) , i n i t i a t e d

s t u d i e s on th e p o t e n t i a l f or b i o d e g r a d a t i o n o f th e i m p o u n d e d
wa s t ewa t e r . Batch t e s t s i n d i c a t e d 30% of the COD was
b i o d e g r a d a b l e w i t h i n 48 hours a f t e r e xpo sure to a c t i v a t e d
s l u d g e f r o m an i n d u s t r i a l wa s t ewa t e r treatment p l a n t . Based
upon t h e a p p a r e n t b i o d e g r a d a b i l i t y o f t h e wa s t ewa t e r , t h e T W Q B
d e v e l o p e d p ermi t r e s t r i c t i o n s which required S h e r i d a n D i s p o s a l
S e r v i c e ( S D S ) t o f o l l o w a p r o c e d u r e a n d s c h e d u l e f o r d e w a t e r i n g
the l a g o o n , as required, through a p p r o v e d "land i r r i g a t i o n
methods" us ing surrounding f a r m l a n d owned by the S h e r i d a n s .
F r o m October through December o f 1 9 7 5 , a p p r o x i m a t e l y 100,000
g a l l o n s o f l a g o o n w a s t e w a t e r were a p p l i e d to a three-acre te s t
p l o t to d e t e r m i n e the f e a s i b i l i t y of "land i r r i g a t i o n " as a
d i s p o s a l method f o r l a g o o n was t ewater . T h e p i l o t s t udy w a s
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c onduc t ed wi th t h e c l o s e c o o p e r a t i o n o f T W Q B p e r s o n n e l .
A c c o r d i n g to a TWQB r e p o r t , the te s t r e s u l t s i n d i c a t e d an
adverse i m p a c t upon v e g e t a t i o n which was e x p l a i n e d by TWQB
per sonne l a s r e s u l t i n g f r o m e l e v a t e d c onc en t ra t i on s o f
inorganic s a l t s in t h e s o i l , p a r t i c u l a r l y c h l o r i d e s .

SDS began o p e r a t i n g the e v a p o r a t i o n s y s t e m on May 17,
1976- The sy s t em was r e f e r r e d to as an " e v a p o r a t i o n / r a p i d
i n f i l t r a t i o n -method o f f l o o d i r r i g a t i o n " . F r o m 1976 t h r o u g h
1984, more than 40 m i l l i o n g a l l o n s of wa s t ewa t e r wer<
t r a n s f e r r e d f r o m th e l a g o o n i m p o u n d m e n t t o t h e e v a p o r a t i o r
s y s t e m .

T a b l e 1 p r e s e n t s a summary o f a v a i l a b l e l a g o o n
was t ewat er a n d soil l e a c h a t e a n a l y t i c a l d a t a f r o m t h e f i l e s o f
t h e T W Q B a n d T D W R . T h e d a t a i n d i c a t e that t h e l a g o o n
was t ewa t er was a c i d i c , w i th e l e v a t e d c o n c e n t r a t i o n s o f
d i s s o l v e d inorganic s a l t s and organic s . The heavy m e t a l s o f
p o s s i b l e concern were zinc, chromium, and c o p p e r . The T*)WR did
not make a d e t a i l e d a n a l y s i s o f s p e c i f i c organic c o n s t i t u e n t s .

T h e a d d i t i o n a l d a t a i s f r o m l a b o r a t o r y soil l e a c h a t e
t e s t i n g o f th e test p l o t and e v a p o r a t i o n sy s t em areas c o l l e c t e d
b y T D W R , T h e pro c edur e s f o r o b t a i n i n g soil s a m p l e s a n d
c o n d u c t i n g l e a c h a t e t e s t s were not s t a n d a r d i z e d and the
a n a l y t i c a l r e s u l t s may no t b e d i r e c t l y c o m p a r a b l e . The d a t a
i n d i c a t e s as the t o t a l amount of wa s t ewa t e r a p p l i e d to the test
p l o t increa s ed , the soil l e a c h a t e increased in a c i d i t y , t o t a l
d i s s o l v e d s o l i d s , a n d T o t a l Organic Carbon ( T O O ) concentrat ions .
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l a b l e 2 pr e s en t s an analy s i s of l eachate f r o m a
"background" soil sampled f r o m an u n s p e c i f i e d l o ca t i on in the
evaporation system area by the TWQB in November of 1976.
A g a i n , however the l e a c h a b i l i t y procedures for the test were
not di scus sed in d e t a i l and the s a m p l e represents only one data
p o i n t , t h e r e f o r e these d a t a may not be repre s entat ive . As
discus sed in a la t e r s ec t ion, the next phase of s a m p l i n g w i l l
inc lude an a d d i t i o n a l background s a m p l e which is to be a n a l y z e drfor heavy metal l e a c h a b i l i t y by an approved method. c

T a b l e 3 pr e s en t s an a n a l y s i s of inorganic soil
c o n s t i t u e n t s f o r s a m p l e s c o l l e c t e d f r o m t h e evaporation s y s t e r f cand "background" l o c a t i o n s by the EPA FIT team in J u l y o f
1983. The mean background l e v e l s are used for c ompar i s on
p u r p o s e s in e v a l u a t i n g the s i g n i f i c a n c e o f l a n d f a r m da ta . Only
t o ta l zinc l e v e l s o f the l a n d f a r m soil were s i g n i f i c a n t l y above
mean background. T o t a l c o p p e r , n i c k e l , and lead l e v e l s were
within s a m p l i n g and a n a l y t i c a l variance ranges of the mean
background values. All of the inorganic soil c on s t i tu en t s
decreased with d e p t h except for iron and soil ammonia l e v e l s
which increased s l i g h t l y .

T a b l e s 4 and 5 present soil and wat^r qua l i ty data
obtained by Resource Engineer ing dur ing the S p r i n g of 1984.
Oil and grease ( O & G ) was chosen as a general indicator of
organic contamination. In al l cases o&G concentrations
decreased with increasing s a m p l e d e p t h . The mean total lead
values in the areas te s ted were 62. S m g / k g with 90% con f id enc e
l i m i t s of ± 84 m g / k g . A l t h o u g h this value is above the 15
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T A B L E 2

1 1 / 1 2 / 7 6

C o n s t i t u e n t

Cd
Pb
N i
2n
Ba
Cr
M g
CU
H g
Ca
N a

<50
30
20

200
<20
100

10
0.55

70
0.98
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T A B L E 3

S o i l
C o n s t i t u e n t

A l u m i n u m
Chromium
S a r i u r n
B e r y l l i u m
C o b a l t
C o p p e r
I r o n
N i c k e l
M a n g a n e s e
Z i n c
Boron
V a n a d i u m
A r s e n i c
S e l e n i u m
C a d m i u m
Lead
A m a o n i a

W e s t e r n U n i t e d S t a t e s average a s r e f e r e n c e d by HPA m T e a m ,

E v a p o r a t i o n;m Su
0053

7,000
19

125
0.5
6.67

17.5
1040

20
241
149

10
20

2
0.2
0.15

15
30

C o n c e n t r a t i o n s

5 , 6 3 0
7

40
0.25
2.5
5

5870
8

183
15.5

3
35

3 3 , 0 0 0
36

300
0.6
7

14
1 5 , 0 0 0

13
290

36
32
46

5.4
0 . 3 9

<1
14
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T A B L E 5
L a g o o n a n d E v a p o r a t i o n S y s t e m W a t e r Q u a l i t y

( R E I d a t a J u l y 1 9 8 4 )

P a r a m e t e r ( m g / 1 ) * L a g o o n
PH
Oil and G r e a s e
T O G
P h e n o l i c s
COD
BOD
Cl
S 0 4

T K N
T S S
A s
Ba
Cu
Z n
cr
Cd
H g
H i
A g
se

5.4
640

7 , 1 3 0
13.84

12 ,918
5 , 2 1 0
3 , 1 9 4

<5
85

768
<.01

<0.5
0 ,20
1.07
0.28

<0.01
<0.005

.13
<0.01
<0.01

S a m p l e No.____W S 2 W S 7( i n t r o d u c t i o n ) ( r c i d * p o i n t ) W S 4
6.9

129
2 , 9 5 3

5.12
6 , 0 1 3
2 , 7 6 9

723
<5

430
780

<.01
<0.5

0.02
0.02

<0.01
<0.01
<0.005

0.1
<0.01
<0.01

7.4
,125

1,413
1.06

1 , 7 9 0
794

1,050
<5
72

1 ,777
<-01

<0.5
0.04
0.03

<0.01
<0.01
<0.005
<0.01
<0.01
<0.01

pH given in s t a n d a r d u n i t s , al l o ther s in m g / 1

7.6
74

1,180
0.92

2 , 9 5 7
1,072
1,078

<5
134
528

<.01
<0.5

0.03
0.01

<0.01
<0.01
<0.005
<0.01

0.11
<0.01
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r a g / k g de t ermined by the EPA FIT team a n a l y s i s , it is within the
normal background concentration of 2 to 200 m g / k g of lead in
soil s .* The a p p r o x i m a t e background concentrat ion o f l e a c h a b l e
l ead in s o i l s is 0.05 to 10 m g / k g 1 .

Lead m o b i l i t y in s o i l s is f a v o r e d by low cation
exchange c a p a c i t y , ac idic c o n d i t i o n s , low c lay cont ent ,
anaerobic soil c ond i t i on s and low soil organic matter content.
L a n d f a r m soil a n a l y s i s c onduc t ed in th e S p r i n g o f 1984
i n d i c a t e s that t h e s o i l ' s c a t i on exchange c a p a c i t y i s 52-58
meq/100 gn, and the pH is in the a l k a l i n e range of 8.3~8.?t*

CS o i l boring analys e s have ind i ca t ed the s o i l s have at
s u b s t a n t i a l c l a y cont ent . C h l o r i d e l e v e l s range f r o m 8 3 5 m g / k g
to 1223 m g / k g which i s a m o d e r a t e l y h igh c o n c e n t r a t i o n . T h e s e
soil p r o p e r t i e s values i n d i c a t e u n f a v o r a b l e c ond i t i on s f o r lead
m o b i l i t y .

The mean c onc en tra t i on of zinc f o u n d in the
e v a p o r a t i o n sy s t em soil was 78 s n g / k g ± 49 m g / k g based upon 90%
c o n f i d e n c e interval s . T h i s i s lower than the 149 m g / k g f o u n d
in a s u r f a c e s a m p l e by the EPA FIT team. The a p p r o x i m a t e
background c onc en tra t i on range of zinc in s o i l s is 10 to .100
m g / k g 1 . The range o f c o n c e n t r a t i o n s o f water l e a c h a b l e z inc in
s o i l s is f r o m 2 to 30 m g / k g 1 . Z i n c m o b i l i t y in s o i l s is
f avor ed by h igh calc ium and magnes ium conc en tra t i on s , f i n e
c lay- s i z e p a r t i c l e content and high ch l or id e ion content. The
ca l c ium and m a g n e s i u m content in ^che soil is unknown wh i l e the
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c lay content would inhibit m o b i l i t y , the c h l o r i d e l ev e l s would
favor m o b i l i t y . Overall zinc appear s to be riore mobi le than
lead in these soil c ond i t i on s .

T a b l e 5 gives a summary of water q u a l i t y da ta for
wastewater f r o m the l a g o o n and l a n d f a r r a system c o l l e c t e d in
J u l y o f 1984. The d a t a i n d i c a t e that wa s t ewa t er treatment was
occurring through b i o d e g r a d a t i o n a n d / o r v o l a t i l i z a t i o n
mechani sms .

Oil and g r e a s e , p h e n o l i c s , T O C , COD and BOD
conc en t ra t i on l e v e l s a l l d e cr ea s ed when traced f r o m th e l a g o o n i it o t h e f i n a l e v a p o r a t i o n sy s t em h o l d i n g c e l l . H e a v y m e t a l s ,
were f o u n d on ly in trace q u a n t i t i e s and c o n s i s t e d of c h r o m i u m , '
n i c k e l , and s i lver. A d d i t i o n a l l y , e ight soil s a m p l e s f r o m the
evaporat ion sys tem were a n a l y z e d f o r p o l y c h l o r i n a t e d b i p h e n y l s
and no d e t e c t a b l e l e v e l s were f o u n d . The heavy m e t a l s of
in t e r e s t , based on past a n a l y t i c a l da ta are l e a d , z inc, n i c k e l ,
and chromium. T h i s is consis tent with the wastes hand l ed at
the s i te.

A l t h o u g h general screening t e s t s ( T O C , C O D , BOD) have
c o n f i r m e d t l i e presence of organic s , s p e c i f i c c o m p o u n d s have not
been i d e n t i f i e d in the e v a p o r a t i o n s y s t e m was t ewa t er . It i s
r ea s onab l e to a s sume, however, that the organic s were in
s o l u t i o n e q u i l i b r i u m wi th t ho s e pr e s en t in t h e s l u d g e . The
w a s t e w a t e r p r o b a b l y hav© conta ined trace amounts o f aromat i c s
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such as t o l u e n e , x y l e n e , and e t h y l b e n z e n e ; c h l o r i n a t e d s o l v e n t s
such as t r i c h l o r o e t h y l e n e and t e t r a c h l o r o e t h y l e n e ; p h e n o l s , and
some s t ra igh t chain hydrocarbons.

T h e E P A F I T team c o l l e c t e d t w o l a n d f a r m ' soil
s a m p l e s for GC/MS a n a l y s i s as part o f the ir i n v e s t i g a t i o n s in
J u l y o f 1983. T h e s a m p l e s contained only u n i d e n t i f i e d trace
amount of hydrocarbons . The on ly s i g n i f i c a n t result was an
i d e n t i f i e d c o n c e n t r a t i o n o f benzoic acid o f 760 p p m .

Benzoic acid is a common chemical i n t e r m e d i a t e used t
in the s y n t h e s i s of a r o m a t i c c h emi ca l s and is a l s o used as a'<f o o d p r e s e r v a t i v e at l e v e l s up to 1000 p p m 4 . H o w e v e r , b enzo i c ,
acid j s a l s o a natural b i c d e g r a d a t i o n o x i d a t i o n produc t of
t o l u e n e .

T o l u e n e i s t h e m a j o r p r i o r i t y p o l l u t a n t organic
component of the s l u d g e in the l a g o o n , whi l e benzoic acid has
not been i d e n t i f i e d as a chemical d i s p o s e d at the site. F i g u r e
1 i s a s ch emat i c of the b i o d e g r a d a t i o n breakdown p a t h of
t o luene . I f t h e a n a l y t i c a l da ta c o l l e c t e d b y t h e E P A F I T team
is v a l i d , then s i g n i f i c a n t b i o d e g r a d a t i o n of a m a j o r
c on taminant has occurred in the e v a p o r a t i o n sy s t em. T h i s would
s u p p o r t the observations that the evaporat ion sys tem has
f u n c t i o n e d as a treatment system.

- 13



C H ,

( M I C R O O R G A N I S M S )
T O L U E N E

B E N Z Y LA L C O H O L
C H 2 O H

C H O

B E N Z A L D E H Y D E

• C O O H

B E N Z O I C A C I D
C O ,

H O

H O

CO

CO

C O 2 * H 2 O * E N E R G Y + B ! O M A S S

t t u n g i )

C H .

C O O H

H O

R E F E R E N C E 3

F I G U R E 1
T O L U E N E B J O D E G R A D A T t O N P A T H W A Y

N . L . J . 1 - 6 - 2 6 - 8 5



2.2 C l a r k e Lake * C l a r k e Lake is a c t u a l l y a series of
three s h a l l o w pond s f o r m e d by two man-made earthen dams in a

pond h o l d s

V

natural dra inage channel. T l
60 acre f e e t of water and is l o ca t ed south of the lagoon and
evaporat ion system.

In response to a c o m p l a i n t , the T e x a s Department o f
W a t e r Resources ( T D W R ) f o u n d a f i s h k i l l i n C l a r k e Lake i n
M a r c h , 1978. T D W R i n v e s t i g a t i o n s d e t e r m i n e d that t h e p r o b a b l e

Vcause was anaerobic c o n d i t i o n s r e s u l t i n g f r o m an o v e r f l o w o f
w a s t e w a t e r f r o m a d a m a g e d c e l l in the e v a p o r a t i o n sy s t em? CI n i t i a l s a m p l i n g a n d a n a l y s i s i n d i c a t e d C O D l e v e l s o f i

<5,000-6 ,000 m g / 1 and 2,000 to 2 , 5 0 0 m g / 1 TOC in C l a r k e Lake.
A c c o r d i n g t o T D W R a n a l y s i s , t w o weeks a f t e r t h e s p i l l

had occurred the lake waters had a d i s s o l v e d oxygen content of
0.5 m g / 1 . TDWR personnel in reviewing the data considered the
minimum level of d i s s o l v e d oxygen necessary for ma in ta in ing a
diverse ecosystem to be 2.0 m g / 1 . TDWR t e s t i n g in May of 1978
indi ca t ed that the lake water had a COD level of 1600 m g / 1 .
Batch t e s t i n g with an ac t ivated s l u d g e "seed" and adequate
aeration i n d i c a t e d that the organic s were b i o d e g r a d a b l e to
b e l ow 500 m g / 1 COD w i t h i n 24 hours. A l t h o u g h the organic s were
b i o d e g r a d a b l e under l a b o r a t o r y c o n d i t i o n s , t h e rate o f
breakdown in th e l a k e wa s a p p a r e n t l y s l ower . TDWR m o n i t o r i n g
i n d i c a t e d the lake s y s t e m remained anaerobic through J a n u a r y o f
1979.
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At the request o f th e TDWR, Resource E n g i n e e r i n g
(REI) conducted an aquat i c b i o ta survey o f th e C l a r k e Lake
sy s t em in S e p t e m b e r , 1984. The s t u d y showed that C l a r k e Lake
was s u p p o r t i n g an ac t ive and d iv er s e a c j u a t i c e c o sy s t em and had
recovered f r o m e a r l i e r anaerobic c o n d i t i o n s . M e a s u r e m e n t s o f
d i s s o l v e d oxygen l e v e l s i n d i c a t e d s u p e r s a t u r a t e d c o n d i t i o n s .
T h e s e h i g h l e v e l s were p r o b a b l y d u e t o a l g a e p h o t o s y n t h e s i s .
G C / M S a n a l y s i s o f a water s a m p l e i n d i c a t e d n o d e t e c t a b l e l e v e l s
o f p r i o r i t y p o l l u t a n t s a n d f o u n d n o s i g n i f i c a n t n o n - p r i o r i t y 1 *

t-organi c s p r e s e n t . T h e r e s u l t s o f t h i s a n a l y s i s " d e m o n s t r a t e
that n o s i g n i f i c a n t organic c o n t a m i n a t i o n r e p r e s e n t a t i v e o f (

waste c o n s t i t u e n t s managed a t the f a c i l i t y are curr en t ly*
pre s ent in C l a r k e Lake" water. 12
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3.0 _S_AMPLE LOCATIONS
T h e s a m p l i n g s t r a t e g y f o r f u r t h e r i n v e s t i g a t i o n s i s based

upon a review of the d a t a summariz ed in S e c t i o n 2.0. The
s a m p l i n g l o c a t i o n s and a n a l y t i c a l t e s t s have been chosen to
p r o v i d e t h e maximum amount o f d a t a f o r f u r t h e r e v a l u a t i o n wi th
m i n i m i z e d e x p e n d i t u r e o f t ime and resources.

3 > 1 E v a p o r a t i o n S y s t e m - The e v a p o r a t i o n sy s t em w i l l b e
s a m p l e d as c l o s e as p o s s i b l e to s a m p l e p o i n t s 8-12 s a m p l e d in

hM a y o f 1984 b y Resource E n g i n e e r i n g ( r e f . T a b l e 4 a n d F i g u r e
2 ) . S a m p l e s w i l l b e taken a t t h e f o l l o w i n g d e p t h i n t e r v a l s o f<
0-6", 6-12", 12*18" and 24-30". S a m p l i n g p r o c e d u r e s ara
d i s c u s s e d in S e c t i o n 4.1. The s a m p l e s w i l l b e a n a l y z e d f o r o i l
and grease cont ent and t o t a l metal c o n c e n t r a t i o n s o f l e a d ,
z inc , nickel and chromium. T h r e e s a m p l e s w i l l b e chosen for
E x t r a c t i o n Procedure T o x i c i t y t e s t s so that a c o r r e l a t i o n can
be d e v e l o p e d be tween t o t a l metal c o n c e n t r a t i o n s and EP t o x i c i t y
l e a c h a b l e metal c o n c e n t r a t i o n s .

A f i e l d ba ckground s a m p l e w i l l b e c o l l e c t e d f r o m t h e
wes t ern edge o f the S h e r i d a n p r o p e r t y a t the same a p p r o x i m a t e
d i s t a n c e f r o m the Brazos River as the center of the e v a p o r a t i o n
s y s t e m area. The s a m p l e w i l l b e c o l l e c t e d a t the same d e p t h s
and w i l l serve a s a background for c o m p a r i s o n . The s a m p l e w i l l
be t e s t e d for the same i n d i c a t o r p a r a m e t e r s as the e v a p o r a t i o n
sy s t em s a m p l e s .
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S l u g f o r F i g u r e 2
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Oil and grease has been chosen as a q u a l i t a t i v e
i n d i c a t o r for d e t e r m i n i n g the r e l a t i v e level o f organic s in the
s o i l . Based upon the r e su l t s of oil and grease a n a l y s e s , f o u r
s a m p l e s w i l l b e a n a l y z e d f or p r i o r i t y p o l l u t a n t s by GC/MS
a n a l y s i s . At least one of the s a m p l e s w i l l be a s u r f a c e s a m p l e
and two w i l l be f r o m the 24-30" d e p t h . The s a m p l e s chosen w i l l
be r e p r e s e n t a t i v e o f the range o f o i l and grease r e s u l t s . T h i s
w i l l a l l o w a c o r r e l a t i o n to be made between oil and greas e
r e s u l t s a n d G C / M S a n a l y s i s o f p r i o r i t y p o l l u t a n t s . c

e
I n a d d i t i o n t o p r i o r i t y p o l l u t a n t a n a l y s i s , eacit

(s a m p l e w i l l b e ana lyzed for b i o d e g r a d a t i o n p r o d u c t s o f to luene^
s p e c i f i c a l l y benzyl a l c o h o l , b e n z a l d e a y d e , benzoic acid a n c f '
c a t e c h o l . T o l u e n e ha s been i d e n t i f i e d a s t h e m a j o r p r i o r i t y
p o l l u t a n t in the l a g o o n s l u d g e . As d i s c u s s e d in the h i s t o r i c a l
background d a t a s e c t i o n , b enzo i c acid i s the o n l y s i g n i f i c a n t
organic contaminant i d e n t i f i e d b y t h e E P A F I T T e a m t e s t i n g o f
the " l a n d f a r m " area in J u l y o f 1983. T h i s a d d i t i o n a l t e s t i n g
w i l l prov id e i n f o r m a t i o n on the b i o d e g r a d a t i o n of a m a j o r
p o l l u t a n t present in the lagoon and the evaporat ion system
area. T h i s i n f o r m a t i o n w i l l be used in as s e s s ing migrat ion
rates and f u t u r e h e a l t h i m p a c t s o f r e m e d i a l ac t i ons in the risk
as se s sment a n a l y s i s .
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3.2 T e s t P l o t - A three acre p l o t was used f r o m October
through December of 1975 to s t udy the f e a s i b i l i t y of "land
irrigation" as a d i s p o s a l method for lagoon wastewater. The
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s i t e was l o c a t e d north and s l i g h t l y west of the l a g o o n in a
f o r m e r truck garden. The s i t e i s s e p a r a t e d f r o m th e
e v a p o r a t i o n sy s t em area.

A l t h o u g h o n l y 100,000 g a l l o n s o f was t ewat er were
a p p l i e d , the presence of contaminants were never de t ermined.
C o n s i d e r i n g that the was t ewater l o a d i n g rate on the test p l o t
was at least an order of magni tude l e s s than the evaporat ion
sy s t em area, no s i g n i f i c a n t c o n t a m i n a t i o n i s e x p e c t e d . In
order to i n v e s t i g a t e t h i s h y p o t h e s i s , s a m p l e s w i l l b e taken a t;
three l o c a t i o n s in the t e s t p l o t area. Two o f th e s a m p l e s w i l l
be taken f r o m 0 to 6" and the third l o c a t i o n w i l l be s a m p l e d ati<both the s u r f a c e and at a d e p t h of 6 to 12". The s a m p l e s wil^
be ana lyzed for t o ta l metal concentrat ions o f l e a d , z inc ,
nickel and chromium as ind i ca t or s of p o s s i b l e contaminat ion.

3.3 C l a r k e _ L a k e - C l a r k e Lake s e d i m e n t s w i l l b e s a m p l e d
in order to d e t e r m i n e i f organic p r i o r i t y p o l l u t a n t s are
pre s en t f r o m a w a s t e w a t e r s p i l l that occurred in 1978. The
s p i l l caused C l a r k e Lake to become anaerobic. I n v e s t i g a t i o n s
in S e p t e m b e r of 1984 indi ca t e that Clarke Lake has recovered
and is s u p p o r t i n g an active and diverse ecosystem. The s a m p l e
l o c a t i o n s are pre s ent ed in F i g u r e 2 and are as s p e c i f i e d by EPA
Region VI in recent n e g o t i a t i o n s . Each s a m p l e w i l l be a n a l y z e d
f o r o rgani c p r i o r i t y p o l l u t a n t s u s ing G C / M S .
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4 .0 S A M P L E C O L L E C T I O N
T h i s s e c t i on p r e s e n t s s a m p l i n g p ro c edur e s a n d the ir

s p e c i f i c a p p l i c a t i o n t o t h e S h e r i d a n s i t e a l o n g with s i t e
s a f e t y p r o t o c o l s , s a m p l e p r e s e r v a t i o n a n d s h i p m e n t p r o c e d u r e s .

4 - 1 P r o c e d u r e s f o r C o l l e c t i n g S o i l S a m p l e s - S o i l s a m p l e s
w i l l be c o l l e c t e d u t i l i z i n g a c o m b i n a t i o n o f t r o w e l , auger and
S h e l b y tube s a m p l i n g t e chnique s . T h e general s a m p l e p r o c e d u r e
w i l l be a s f o l l o w s :

S t e p S e l e c t th e s a m p l i n g p o i n t and record i t s
l o c a t i o n r e l a t i v e t o a v a i l a b l e r e f e r e n c e p o i n t s in the (

f i e l d l o g book.
S t e p 2 - A t t h e d i s c r e t i o n o f t h e s a m p l i n g p e r s o n n e l ,

a wind barrier may be set up around the s a m p l i n g p o i n t to
prevent c r o s s - c o n t a m i n a t i o n by w i n d b l o w n d u s t .

S t e p 3 - Remove the f i r s t 1/2" of so i l and any
s u r f a c e d e br i s such as rocks and v e g e t a t i o n .

S t e p 4 - Obta in a s u r f a c e s a m p l e u s i n g a trowel and
record all observations in the f i e l d log book.

S t e p 5 - The s a m p l e i s then t r a n s f e r r e d and s e a l e d in
a 32 oz. amber g l a s s c o l l e c t i o n jar.

S t e p 6 - S e a l a l l s a m p l i n g j a r s w i t h ev idence t a p e
and i m m e d i a t e l y p l a c e in a c o o l e r f i l l e d wi th i ce pa ck s .
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r
S t e p Record a l l n e c e s sary s a m p l e i d e n t i f i c a t i o n

and chain o f c u s t o d y i n f o r m a t i o n b e f o r e p r o c e e d i n g t o th e
next s a m p l e .

S t e p 8 - U s i n g a manual r e g u l a r auger bi t dig to
w i t h i n one inch of the next l ower d e p t h s a m p l i n g zone.

S t e p 9 - W i t h a manual p l a n a r auger bit remove any
debr i s which ha s f a l l e n in f r o m th e s i d e s o f t h e auger
ho l e . T h i s w i l l h e l p t o m i n i m i z e a n y c r o s s - c o n t a m i n a t i o n

hf r o m u p p e r s o i l s zones. c
tS t e p 10 - A u g e r c u t t i n g s w i l l be c o l l e c t e d ana

t r a n s f e r r e d to the l a g o o n . '
S t e p 1 1 - S a m p l e s f r o m t h e p r o p e r d e p t h a r e then

taken wi th a t h i n w a l l s a m p l e r . An intac t core s a m p l e
w i l l insure miniraum soil d i s t u r b a n c e and
c r o s s - c o n t a m i n a t i o n ,

S t e p 1 2 - A l l s a m p l i n g equ ipment w i l l b e
between s a m p l e s . D e c o n t a m i n a t i o nd e c o n t a m i n a t e d

p r o c e d u r e s w i l l i n c l u d e :
1 ) F i r s t brush o f f s a m p l i n g gear a n d w i p e
c l ean
2) A d e t e r g e n t wash
3 ) A t a p water rinse
4 } A d i s t i l l e d w a t e r r inse

S t e p 13 - The a u g e r i n g p r o c e d u r e i s r e p e a t e d u n t i l
s u f f i c i e n t s a m p l e s a r e c o l l e c t e d a t d e s i g n a t e d d e p t h s .

O

O

- 22 -



S t e p . . . 14 - The bore h o l e s w i l l be s e a l e d to the
s u r f a c e w i t h grout .

4 . 2 P r o c e d u r e s f o r C o l l e c t i n g L a k e S e d i m e n t s - Lake
s ed iment s a m p l e s w i l l b e c o l l e c t e d us ing a P e t e r s o n d r e d g e .
T h e p r o c e d u r e f o r s a m p l i n g i s a s f o l l o w s :

_i - S e l e c t the s a m p l i n g po in t and record it
l o c a t i o n r e l a t i v e t o a v a i l a b l e r e f e r e n c e p o i n t s in th i
f i e l d l o g b o o K .

S t e o 2
rcW i t h a minimal d i s t u r b a n c e o f t h e l a k t

s e d i m e n t s , hand drive the F e t e r s o n d r e d g e at l e a s t 6" in t c
the lake b o t t o m .

S t e p 3 - I m m e d i a t e l y t r a n s f e r th e s a m p l e t o a
c o l l e c t i o n j a r a n d seal w i th ev idence t a p e . T h e s a m p l e
shou ld then be s t ored in a coo l er p a c k e d wi th ice.

S t e p 4 - Record al l necessary s a m p l e i d e n t i f i c a t i o n
and chain o f c u s t o d y i n f o r m a t i o n b e f o r e p r o c e e d i n g t o th e
next s a m p l e .

S t e p 5 - A l l s a m p l i n g e q u i p m e n t w i l l b e
d s c c n t c u n i n a t e d between s a m p l e s . D e c o n t a m i n a t i o n
p r o c e d u r e s w i l l i n c l u d e :

1 ) W i p i n g e x c e s s s ed imen t o f f o f s a m p l i n g
gear

2 ) A d e t e r g e n t wash
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3) A tap water rinse
4) A d i s t i l l e d water rinse

4 - 3 S a f e t y Protocol - The f o l l o w i n g ar e s a f e t y measures
t o b e f o l l o w e d t h r o u g h o u t t h i s p r o j e c t :

« W h i l e s a m p l e s ar e b e ing c o l l e c t e d f r o m th e
e v a p o r a t i o n s y s t e m and C l a r k e L a k e , p er s onne l w i l l wear
m o d i f i e d level D p r o t e c t i v e equipment* T h i s w i l l i n c l u d e
s t e e l - t o e d rubber b o o t s , neoprene g l o v e s , hard h a t s / (c o v e r a l l s , a n d s a f e t y g l a s s e s . A f u l l - f a c e r e s p i r a t o r *
with organic vapor c a r t r i d g e s w i l l be carried and u s e d , i f
n e ed ed .

® Air m o n i t o r i n g w i l l be conduc t ed c o n t i n u o u s l y
using an HNU p h o t o i o n i z a t i n g de t ec tor . S h o u l d a r ead ing
of 1 ppm be r e g i s t e r e d and m a i n t a i n e d at a n y t i m e ,
r e s p i r a t o r s w i l l be worn.

• The " b u d d y sys t em" w i l l be used at all t i ir.es
by a l l f i e l d p e r s o n n e l . No one i s t o p e r f o r m f i e l d work
a l o n e =

9 C o n t a m i n a t i o n avoidance is of the utmost
i m p o r t a n c e . Whenever p o s s i b l e , avoid contac t w i t h
c o n t a m i n a t e d ( o r p o t e n t i a l l y c o n t a m i n a t e d ) s u r f a c e s . W a l k
around ( n o t t h r o u g h ) p u d d l e s and d i s c o l o r e d s u r f a c e s . Do
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not kneel on the ground or set equipment on the ground.
S t a y away f r o m any was te drums. P r o t e c t equ ipment f r o m
contac t by b a g g i n g .

« E a t i n g , d r i n k i n g , ch ewing gum or t o b a c c o ,
s m o k i n g , or any p r a c t i c e that increases the p r o b a b i l i t y of
h a n d - t o - m o u t h t r a n s f e r and i n g e s t i o n o f m a t e r i a l s in
p r o h i b i t e d .

• H a n d s and f a c e must be t h o r o u g h l y washed upon
l e a v i n g the work area and b e f o r e e a t i n g , d r i n k i n g , or any
other a c t i v i t i e s . I 1

• Beards or o ther f a c i a l hair that i n t e r f e r e <
w i t h r e s p i r a t o r f i t a r e p r o h i b i t e d .

» M e d i c a t i o n s and alcohol are p r o h i b i t e d d u r i n g
t h e conduct o f f i e l d o p e r a t i o n s .

• During f i e l d o p e r a t i o n s where d i s t a n c e between
per sonne l makes normal c onver sa t i ona l c ommuni ca t i on
i m p o s s i b l e , two-way r a d i o s w i l l b e used. In the case o f
rad i o f a i l u r e , emergency communica t i on s w i l l be made via
air horns , u s i n g a p r c - d e t e n a i n e d code.

• c o n t a m i n a t e d c l e a n i n g s o l u t i o n s and auger
c u t t i n g s w i l l be c o l l e c t e d and t r a n s f e r r e d to the l a g o o n .

9 To avoid any p o s s i b l e heat s t r e s s / d e h y d r a t i o n
w h i l e in the f i e l d a c o o l e r o f l i q u i d s w i l l b e a c c e s s i b l e
i m m e d i a t e l y o f f - s i t e dur ing a l l f i e l d ac t iv i t i e s .
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L a b o r a t o r y p e r s o n n e l h a v i n g d ire c t contact wi th s i t e
s a m p l e s w i l l be required to use the f o l l o w i n g equipment as a
minimum:

o S a f e t y g l a s s e s o r f a c e s h i e l d
» C h e m i c a l l y p r o t e c t i v e inner and outer g l o v e s
e C h e m i c a l l y p r o t e c t i v e a p r o n or s i m i l a r garment

W h e n e v e r p o s s i b l e , a l l a n a l y t i c a l work shou ld be done
in a f u m e hood. W h e n work cannot be p e r f o r m e d in a h o o d / (r e s p i r a t o r s with organic vapor c a r t r i d g e s must be a v a i l a b l e and(
must be worn when deemed neces sary by the L a b o r a t o r y M a n a g e r .

CMi; O

4 . 4 S _ a w p l e _ P r e s e r v a t i o n a n d S h i p m e n t - A l l s a m p l e s w i l l
be pre s erved by s t o r a g e in ice ch e s t s at 4' C, c o n s i s t e n t with
S e c t i o n 5 . 0 o f t h e Q u a l i t y A s s u r a n c e P r o j e c t P l a n . S a m p l e s
w i l l be t r a n s p o r t e d to the Resource E n g i n e e r i n g l a b o r a t o r y on
t h e d a y o f c o l l e c t i o n . S a m p l e s f o r G C / M S a n a l y s i s w i l l b e
s h i p p e d u s i n g a overnigh t e x p r e s s d e l i v e r y service. S h i p p i n g
conta iner s w i l l c on ta in l a b e l i n g a n d c h a i n - o f - c u s t o d y
i n f o r m a t i o n a s s p e c i f i e d in S e c t i o n 5.10 of the QA P r o j e c t P l a n .
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5 . 0 A N A L Y T I C A L PROCEDURES
A n a l y t i c a l p r o c e d u r e s are c on s i s t en t with S e - t i o n 8 .0 o f

the QA P r o j e c t P l a n and are summariz ed as f o l l o w s :

P a r a m e t e r
S o i l E x t r a c t i o n
Lead

N i c k e l

2inc
Chromium

oil & G r e a s e
G C / M S P r i o r i t y P o l l u t a n t s

P r o c e d u r e ( R e f e r e n c e )
3010 A c i d D i g e s t i o n ( 5 )
7420 AA Direct

A s p i r a t i o n ( 5 )
7520 AA Direc t

A s p i r a t i o n ( 5 )
2 8 9 . 1 (6)
7190 AA Direct

A s p i r a t i o n ( 5 )
5 0 3 D ( 7 )
8 2 4 0 , 8250 ( 5 )

The oil and grease method is d e t a i l e d in A t t a c h m e n t 1.
Q u a l i t y A s s u r a n c e a n d Q u a l i t y C o n t r o l G u i d e l i n e s a r e d e t a i l e d
in the QA P r o j e c t P l a n w i th the e x c e p t i o n of oi l & grease soi l
s creening. oi l and grease r e s u l t s w i l l be e v a l u a t e d p r i m a r i l y
f o r th e ir u s e f u l l n e s s a s a q u a l i t a t i v e i n d i c a t o r f o r organi c
c o m p o u n d s and not as an i n d e p e n d e n t e m p i r i c a l r e s u l t .

M
O

27



6 . 0 RECORD K E E P I N G A N D R E P O R T I N G
6.1 Ch a i_n -g £ - Cu s t o d y - All s a m p l e s w i l l f o l l o w a chain-

o f - c u s t o d y p r o c e d u r e as documented in the QA P r o j e c t P l a n . At
al l t i m e s , s a m p l e s w i l l be under the secure c u s t o d y o f a s i n g l e
i n d i v i d u a l . I f s a m p l e s a r e d e l i v e r e d t o t h e l a b o r a t o r y when
a p p r o p r i a t e p e r s o n n e l are not there to receive th em, one
s a m p l e s w i l l be l o c k e d w i t h i n a d e s i g n a t e d area of the
l a b o r a t o r y secure - f r o m t a m p e r i n g . T h e R E I l a b o r a t o r y d i r e c t o r

cw i l l b e r e s p o n s i b l e f o r t h e t r a n s f e r o f s a m p l e s t o other,.
l a b o r a t o r i e s for a n a l y t i c a l work which cannot be p e r f o r m e d at*
t h e REI l a b o r a t o r y . He w i l l a l s o b e r e s p o n s i b l e f o r e

<m a i n t a i n i n g l a b o r a t o r y l o g - i n records and in sur ing that a l l
s a m p l e s are k ep t in p r o p e r s t o rage pr i o r to a n a l y s i s .

6.2 F i e l d _ L o g Book - As d e t a i l e d in th e QA P r o j e c t P l a n ,
a f i e l d log book w i l l be kep t a s a p ermanent record o f f i e l d
a c t i v i t i e s . The l og book w i l l b e bound, w i th numbered p a g e s ,
and all e n t r i e s w i l l be made in c h r o n o l o g i c a l order. The same
log book w i l l be u^ed each t ime f i e l d s a m p l i n g a c t i v i t i e s are
p e r f o r m e d at the s i t e and w i l l p r o v i d e a c h r o n o l o g i c a l h i s t o r y
of a l l s a m p l i n g at the s i t e . The log book w i l l be c o m p l e t e d in
i n d e l i b l e ink w i t h o u t s k i p p i n g any p a g e s . Any errors w i l l be
crossed out and i n i t i a l e d . Recorded i n f o r m a t i o n w i l l i n c l u d e
as a minimum:

r-
C
K%
CVJ
O

- 28



a

Date
T i m e
S a m p l e number
S a m p l e t y p e
A n a l y s e s to be p e r f o r m e d
F i e l d da ta ( p H , t e m p e r a t u r e , e t c . )
F i e l d observations ( s a m p l e odor or a p p e a r a n c e ,
weather c o n d i t i o n s , e t c . )
N a m e s a n d a f f i l i a t i o n o f a l l p e r s onne l pre s ent
D e s c r i p t i o n o f s a f e t y a n d p e r s o n a l p r o t e c t i v l <e q u i p m e n t in use ,
P h o t o g r a p h number a s s o c i a t e d w i t h the event ,
as a p p r o p r i a t e

CM
Oo

6.3 T h e

ana n a l y t i c a ! r e su l t s of the saving i n v e s t i g a t i o n and
evaiuation of the d a t a , s s i g n i f i c a n c e. T h e Q f t p r o j e c t

«" .u»ari«ed th. d a t a v a l i d i t y m tenr.s of the QA P r o j e c t
P l a n s o b j e c t i v e s .
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A T T A C H M E N T 1
406 5 0 3 O I L A N D G R E A S E *

In the determination of oil and grease,
an absolute quantity of a spec i f i c substanceU not measured. Rather, groups of sub-stances with similar physical chime tens-lies are detennincd quantitatively on thebasis of their common solubi l i ty in tn-chlorotnfiuoroetbane. "Oil and grease" ii
any material recovered as a substance sol-uble in tnchlorotnfluoroethane- It includesother material extracted by the solventfrom an acidi f ied sample (such as sul furcompounds, certain organic dyes, and chlo-r o p h y l l ) and not volatilked <.' -ing the test.It is important that this l imi ta t ion beunderstood clearly. Unlike some constitu-
ents that represent distinct chemical ele-ments, ions, compounds, or groups ofcompounds, oils and greases are de f ined bythe method used for their determination.

The methods presented here are sui tablefor biological l i p i d s and mineral hydrocar-bons. T h e y also may be sui table for mostindustrial wgstewaters or treated e f f l u e n t scontaining these materials, a l t h o u g h sam-ple c o m p l e x i t y may result in either low or
•Approved by Methods Cenuutut. 1915.

high results because of lack of analyticals p e c i f i c i ty . The method is not a p p l i c a b l e tomeasurement of low-boiling fract ions thatvolatilize at temperatures below 70*C
1. S i g n i f i c a n c e

Certain constituents measured by the oiland grease analysis may influence waste-water treatment systems. If present in ex*
cessive amounts, they may interfere withaerobic and anaerobic biological processesand lead to decreased wastewater treat-ment e f f i c i e n c y . When discharged in waste-water or treated e f f l u e n t s , they may cause
surface f i l m s and shoreline depo s i t s leading
to environmental degradation.

A knowl edge of the quantity of oil andgrease present is h e l p f u l in proper designand operation of wastewater treatment sys-
tems and also may call a t t en t i on to certaintreatment d i f f i c u l t i e s .
2. Selec t ion of Method

For liquid samples, three methods arepresented: the part i t ion-gravimetric meth-
od (A), the par t i t i on- in frared method (B),
and the Soxhle t method (Q. M e t h o d B is

CMoo

Oil. A GREASE /Partfcon-Gnvimetnc Method 497

designed for samples that might containvolati le hydrocarbons that otherwise wouldbe lost in the solvent-removal operations
of the gravimetric procedure. Method C isthe method of choice when relatively polar,heavy petroleum fractions are present, orwhen the levels of nonvolatile greases maychallenge the solubi l i ty limit of the solvent.For low levels of oil and grease (<: 10 mg/
L). Method B is the method of choice be-cause gravimetric methods do not providethe needed precision.

Method D ii a modi f i cat ion of theS o i h J e t method and is suitable for s ludge sand similar materials. Method E can beused in conjunct ion with Methods A, B,C, or D to obtain a hydrocarbon measure-ment in addi t ion to, or instead of, the oil«nd grease measurement. This method sep-arates hydrocarbons f rom the total oil andgrease on the basis of polarity.

3. S a m p l i n g and Storage
Collect a representative sample in a

wide-mouth glass bo t t l e that has been
nnsed with the solvent to remove any de-
tergent f i l m , and a c i d i f y in the sample bot-
tle. Collect a separate sample for an oil and
grease determination and do not s ubd iv id e
in tie laboratory. When information is re-
quired about average grease concentration
over an extended period, examine individ-
ual portions collected at prescribed time
intervals to eliminate losses of grease on
sampling equipment during collection of acomposite sample.

In sampling sludges, take every possible
precaution to obtain a representative sam-
ple. When analysis cannot be made im-mediate ly, preserve sample s with 1 mt
cone HCl/fiO g f t a m p l e . Never preserve
samples with CHCIj or sodium benzoate.
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503 D. Extraction Method for S l u d g e S a m p l e s
1. General Discussion

<L Principle: Drying acidi f ied s ludge by
heating leads to low results. Magnesium
s u i f a t e m o n o h y d r a t e is capable of combin-ing with 75% of its own weight in water
in f o r m i n g M g S O 4 - 7 H , O and is used todry s l u d g e . After dry ing , the oil end grease
can be extracted with t r i c h J o r o t n f l u o r o -ethane.

b. Interference: See 5 0 3 C . 1 A ,
2 A p p a r a t u s

a. Extraction apparatus, S o x h l e t .
b. Vacuum pump or other source of vac-

uum.c Extraction thimble, paper.d Grtasc-free cotton: Extract nonabsorb-
ent cotton with solvent.
3. Reagents

a. Hydrochloric acid. HC1, cone.
b. Magnesium suifate monohydrate: Pre-

pare M g S C < - H i O by overnight drying ofi thin layer in an oven «t 15Q"C.
c Trichtorotnfluoroethane; See 503A.3&.

4. Procedure
In a I50*mL beaker weigh a umple ofwet s l u d g e , 20 ± 0.5 g, of which the dry-

solids content is known. A c i d i f y to pH 2.0
(generally, 0.3 mL cone HC1 is s u f f i c i e n t ) .
Add 25 g M g S O . - H j O . Stir to a smooth

paste and spread on sides of beaker to fa-c i l i ta te subsequent removal Let stand unt i ls o l i d i f i e d . 15 to 30 mm. Remove s o l i d s and
grind in a porcelain mortar Add the pow-
der to a paper ex trac t ion thimble. W i p e
beaker and morur with small pieces of fil-
ter paper moistened with solvent and addto th imble . Fill t h imb l e with glass wool or
small g la s s beads. Ex trac t in a S o x h l e t ap-
paratus. using t n c h l o r o t r i f l u o r o e t h s n e . at
a rate of 20 c y c f « / h for 4 h. If any t u r b i d i t y
or suspended matter is present in the ex-
traction f l a sk , remove by f i l t e r i n g through
grease-free cotton into another weighed
f l a s k . Rinse f l a s k and cotton wi th s o lv en t .
D i s t i l ] solvent f rom ex t ra c t i on f l a s k in
water at 70"C. Place f l a s k on a water bath
at 70*C for 15 min and draw air throughit using an a p p l i e d vacuum for the f inal 1
min. Cool in a de s i c ca tor for 30 min and
weigh.
5. Calculation

Oil and
in

% of dry wilds
of f U i k . t x 100

wojhl of wet totidi. | x dry toiidi fraction

6. Preoawn
The examination of six repl i cate samples

of s l u d g e yielded a standard deviation of4.6%.
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